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Abstract 
Background: The prevalence of adolescent asthma has been increasing in 
Taiwan over the last two decades. Achieving control of asthma in adolescents 
presents particular challenges due to their ongoing physiological, psychological, and 
social-emotional development. When asthma in adolescents is not well controlled, 
the negative impacts include absenteeism from school, which can result in limitations 
in social interactions and physical activities for young people. The few studies on 
asthma self-management programs in Taiwan have found these programs were not 
effective in promoting asthma self-management behaviours, though several studies in 
other countries have found self-management programs to be effective. An effective 
self-management program, based on Bandura’s self-efficacy model with four sources 
of information: performance accomplishments (mastery), vicarious experience (role 
modelling), verbal persuasion, and awareness of physiological response aims to 
increase patients’ self-efficacy, which can in turn lead to improved self-management 
behaviours and subsequently improved asthma control. Therefore, in designing 
programs to improve the condition of Taiwanese adolescents with asthma, it was 
essential to consider their developmental stage and apply Bandura’s self-efficacy 
model to enhance adolescents’ self-management behaviours.  
Methods: A randomized controlled trial research design was used to test the 
effectiveness of a new asthma self-management program for adolescents in Taiwan. 
The study outcomes included primary outcomes: self-efficacy and secondary 
outcomes: outcome-expectation, asthma self-management behaviours, and asthma 
control. A sample of 83 adolescents, who gave informed consent to participate in the 
study, were randomized into either the intervention group (n=40) or the control group 
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(n=43). Before the randomization, baseline data including primary and secondary 
outcomes were collected. The asthma self-management program for the experimental 
group involved three face-to-face meetings from Weeks 1 to Week 3, and two text 
messages, were sent to participants after each meeting. The text messages included a 
reminder to take medication, encouraging participants to avoid asthma triggers, and 
to monitor their peak respiratory meter to check their lung function. Each participant 
in this group received the program booklet: “Living with Asthma Together” (與氣喘
共舞). Further, participants in the experimental group received a phone call at Week 
4 from the researcher to discuss any concerns or problems experienced by 
participants when they carried out the asthma self-management program and 
solutions for dealing with these problems. Participants allocated to the control group 
received the usual asthma care from nurses. Data collection for all participants was 
undertaken at the end of Week 4 or at the beginning of Week 5 by a research 
assistant who was blinded to group allocation. 
Results: There were significant differences in change between the control and 
experimental group adolescents in their levels of asthma self-management self-
efficacy, outcome expectancy, as well as prevention and management behaviours. 
However, there was no significant difference between the two study groups for the 
Asthma Control Test. Furthermore, analysis was undertaken with all 83 study 
participants divided into three groups according to the intensity of the asthma self-
management program provided: none, medium, and high intensity. Results indicated 
that there were significant differences between participants who received a high 
intensity and those who received no intensity of the program for asthma self-
management self-efficacy, prevention, and management behaviours. Moreover, 
participants who received a medium intensity of the program had greater frequency 
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in performing the asthma prevention behaviour than the participants who received no 
intensity of the asthma self-management program.  
Conclusion: The aims of this study were achieved by considering adolescents’ 
needs and developmental stages, and a theoretical framework was used to guide the 
development of program. Study findings indicated that the asthma self-management 
program improved adolescents’ self-efficacy, outcome expectation, as well as asthma 
prevention and management behaviours. These results have contributed to the 
evidence supporting effective, and developmentally appropriate, educational support 
strategies for adolescents as these have been demonstrated to improve prevention and 
enable more effective management of their asthma symptoms. 
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Chapter 1: Introduction 
1.1 BACKGROUND 
Asthma is a chronic condition where inflammation of the respiratory tract 
results in difficulty in breathing. It is estimated that there are 340 million people with 
asthma worldwide and 14% of children have experienced asthma symptoms (Global 
Asthma Network (GAN) report, 2014). The prevalence of asthma in adolescents has 
been increasing in the last 10 years at a rate of 0.06% (Pearce et al., 2007). 
Additionally, a high prevalence of asthma (more than 20%) for adolescents aged 
between 13-14 years was found in North America, the United Kingdom, and 
Australia (Pearce et al., 2007), and this group in particular had to bear the more 
negative effects such as death or disability of people other aged (GAN, 2014). 
Although the reasons for increased asthma cases are unclear, issues of measurement 
and data collection, as well as an environmental factors, such as air pollution, 
second-hand smoke, and lifestyle change may be influential (GAN, 2014). 
Similar to other developed urban communities such as North America, the 
United Kingdom, and Australia, Taiwan has experienced an increased trend in 
asthma cases. For example, asthma prevalence data from the International Study of 
Asthma and Allergies in Childhood (ISAAC) for 13-14 year olds who had a 
wheezing experience in the past 12 months in Taiwan ranged from 5.2% in 1994-
1995 to 7.0% in 2001 (Kao, Huang, Ou, & See, 2005; Lee, Shin, & Oh, 2008). The 
data indicated that the prevalence of asthma in school aged children in Taiwan was 
more than a tenfold increase from 1974 to 1995 (Weng et al., 2007). Based on the 
National Health Insurance database from 2007 to 2009 in Taiwan, which data base 
included 99% of Taiwanese people’s healthy information, scholars (Hwang et al., 
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2010) undertook a secondary data analysis from this database. Results of this 
analysis indicated that the overall eight-year prevalence of asthma was 15.7% for 
adolescents. Further, in the National Survey data, which used a multi-stage stratified 
systematic random sample of 25,632 in 2009 and 30,680 in 2005, indicated the 
prevalence of asthma in people aged from 12 to 19 years was 2.6% in 2005, 
increasing to 7.3 % in 2009. The issue of asthma has attracted government attention 
and was included in Taiwan’s Healthy People 2020 publication (Ministry of Health 
and Welfare, 2009).  
When adolescent and children’s asthma conditions are not well managed, 
several negative impacts for individuals may occur. These impacts are students being 
absent from school (Ahmad & Grimes, 2011) and having lower academic 
achievements (Champaloux & Young, 2015; Erwin, Carrico, Glass, & Roberts, 
2010). Moreover, poorly controlled asthma causes restrictions in social interactions 
and physical activities for young people (Hennessy-Harstad, 2013), which may cause 
emotional influences, such as depression and anxiety (Champaloux & Young, 2015; 
Mancuso, Rincon, McCulloch, & Charlson, 2001). Furthermore, poor asthma control 
could increase economic burden, cause extra stress for families (Wood, Miller, & 
Lehman, 2015), and lead to unscheduled hospital visits (Magzamen, Patel, Davis, 
Edelstein, & Tager, 2008), although the rates of hospital admission for asthma have 
most recently declined (GAN, 2014). There are many asthma programs worldwide to 
help adolescents achieve good control of their condition. However, many of these 
programs do not provide emotional support for adolescents with asthma or 
demonstrate having taken account of adolescent development. A successful 
adolescent asthma program must be based on adolescent needs (Sadof & Kaslovsky, 
2011). 
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Although there are many programs in Taiwan to help patients with asthma 
improve their asthma morbidities, few studies have examined the effectiveness of 
such programs for adolescents with asthma. These programs (Chiang, Huang, Yeh, & 
Lu, 2004; Jan, Wang, Tseng, Su, & Liu, 2007; Maa et al., 2010; Tzeng, Chiang, 
Hsueh, Ma, & Fu, 2010; Yang, Chen, Chiang, & Chang, 2005) placed an emphasis 
on knowledge about asthma management, such as avoiding triggers, recording 
symptoms of asthma, or peak expiratory flow rate, as well as understanding the use 
of control and relief medication. Findings indicated that interventions did not 
improve participants’ preventive behaviours, such as avoiding second hand smoke 
(Tzeng et al., 2010) or self-management behaviours (Chiang et al., 2004). In some 
studies (Jan et al., 2007; Maa et al., 2010; Yang et al., 2005), prevention and 
management behaviours were not considered an indicator for the effectiveness of 
asthma programs. This seems to ignore the important role of behaviour in achieving 
an improvement in the asthma condition. The studies of asthma self-management 
programs (Jan et al., 2007; Maa et al., 2010; Tzeng et al., 2010) in Taiwan have not 
demonstrated success in outcomes such as maintaining, changing, and creating 
behaviours, or being able to deal with their emotions after being diagnosed with a 
chronic disease (Lorig & Holman, 2003). Self-management programs can improve 
patients’ behaviours with chronic disease (Strecher, McEvoy DeVellis, Becker, & 
Rosenstock, 1986). None of these studies addressed the very important concepts 
regarding Bandura’s notion of self-efficacy which is “concerned with people’s 
beliefs in their capabilities to perform a specific action required to attain a desired 
outcome” (Bandura, 1995, p. 2). Studies (Chiang et al., 2004; Lubans, Foster, & 
Biddle, 2008) found that self-efficacy was an important factor in changing people’s 
behaviours and a mediator between intervention based on theories and activity. 
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Therefore, Chiang et al. (2004) used self-efficacy in their program. However, it was 
unclear how self-efficacy was addressed in this program. Studies in other countries, 
the United States, United Kingdom, and Jordan, found that self-efficacy was a very 
important factor in improving the behaviour of adolescent (Bruzzese, Unikel, 
Gallagher, Evans, & Colland, 2008) and adults (Steed, Barnard, Hurel, Jenkins, & 
Newman, 2014) in managing chronic disease.  
Adolescents’ stage of physiological, psychological, and social-emotional 
development can lead to difficulties in adopting a regime for achieving well-
controlled asthma (Edgecombe, Latter, Peters, & Roberts, 2010). Bruzzese et al. 
(2004) proposed that some adolescents are not ready to manage their disease and 
reported a study that found adolescents with asthma had a high frequency for non-
adherence to control symptoms of asthma  (Mosnaim et al., 2014). Adolescents think 
the difficulty in breathing will go away when they grow up (Velsor-Friedrich, 
Vlasses, Moberley, & Coover, 2004). Moreover, some adolescents do not like to use 
medicine to control their asthma symptoms at school, as they do not like their friends 
to know about their health problems (Bruzzese et al., 2004). These phenomena may 
suggest that adolescents poorly recognize and manage the symptoms of asthma, or 
adapt themselves to living with asthma (Hughes, 2012). Therefore, strategies and 
support focusing on adolescent needs and stages of development, and based on a 
self-efficacy model are the key elements to enhancing self-management in an 
adolescent asthma control model to improve Taiwanese adolescents’ self-
management.  
As the goals of the Healthy People 2020 publication (Ministry of Health and 
Welfare, 2009) recommend self-management for promoting good control of asthma, 
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this study aimed to develop a new asthma self-management program and to evaluate 
the effectiveness of the program for Taiwanese adolescents. 
1.2 PURPOSE  
The purpose of this study was to develop a new self-management program 
based on a self-efficacy model and to test its effectiveness for adolescents with 
asthma in Taiwan. The main outcome was self-efficacy and the secondary outcomes 
were outcome expectancy, asthma prevention, and management behaviours, as well 
as the health outcome. 
1.3 RESEARCH QUESTIONS  
The results of this study aim to answer the following question:  
Do Taiwanese adolescents with asthma receiving the newly developed asthma 
self-management program have improved levels of self-efficacy, outcome 
expectancy, self-management behaviours, as well as well-controlling their asthma 
symptoms at Week 4, compared to Taiwanese adolescents receiving the usual asthma 
education provided at hospital clinic? 
1.4  ALTERNATIVE HYPOTHESES 
 Taiwanese adolescents with asthma who receive the asthma self-
management program will have significantly greater asthma self-efficacy 
in asthma self-management compared to those who receive the usual 
asthma education provided in hospital clinic. 
 Taiwanese adolescents with asthma who receive the asthma self-
management program will have significantly greater outcome expectancy 
in performing asthma prevention and management behaviours compared to 
those who receive the usual asthma education provided in a hospital clinic. 
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 Taiwanese adolescents with asthma who receive the asthma self-
management program will have significantly greater outcome expectancy 
in asthma self-management compared to those who receive the usual 
asthma education provided in a hospital clinic. 
 Taiwanese adolescents with asthma who receive the asthma self-
management program will have greater improvement in the Asthma 
Control Test compared to those who receive the usual asthma education 
provided in hospital clinic care. 
1.5 SIGNIFICANCE OF RESEARCH  
The asthma self-management program in this study aims to increase 
adolescents’ asthma self-management self-efficacy in order to boost their asthma 
self-management behaviours. Although there are a few asthma programs in Taiwan, 
there are fewer published reports on the effectiveness of these types of program in 
building asthma prevention and management behaviours. Therefore, this study aims 
to improve adolescents’ asthma self-management, self-efficacy, and outcome 
expectancy, so that adolescents’ self-management behaviours will be enhanced, and 
their asthma condition ultimately improved. The findings of this research will 
contribute to guidelines for improving adolescents’ management of asthma. 
1.6 THESIS OUTLINE  
The thesis includes six chapters. Chapter 1 presents the background and 
significance of this research, including the research aims and research questions. 
Chapter 2 presents the literature review regarding uncontrolled asthma in adolescents, 
health behaviour theory, and self-management for adolescents with asthma. The 
conceptual framework of the self-efficacy model is then presented, which was used 
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to guide the development of the asthma self-management program for adolescents in 
Taiwan. Chapter 3 describes the research design, data collection, data analysis, and 
results of the pilot study for the main study. Chapter 4 reports the results. Finally, 
Chapter 5 discusses the key findings, and limitation and strengths of this study. 
Chapter 6 presents the conclusions on significant findings and generates 
recommendations for clinical practice, future research, and education, as well as 
policy development to improve adolescents’ asthma self-care in Taiwan. 
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Asthma is the most common chronic disease in children worldwide. It 
generally develops in young children, and it is estimated that 334 million people 
have asthma, and that 14% of the world’s children experienced asthma symptoms, 
with a high prevalence (more than 20%) in higher income countries, such as New 
Zealand and the UK, according to this report (GAN, 2014). Moreover, a study 
predicted that this would increase to 100 million people by 2025 worldwide (Masoli, 
Fabian, Holt, & Beasely, 2004). Thus, asthma is a global health issue, with 
adolescents suffering the greatest negative physical effects (GAN, 2014). 
Adolescents with asthma have a lower adherence for controlling asthma well (Desai 
& Oppenheimer, 2011), which results in poorly controlled asthma and causes 
limitations of social interaction and physical activities. This may cause negative 
emotions and worsening of asthma symptoms for adolescents (McGrady et al., 2010). 
Therefore, numerous research studies have tested different kinds of interventions for 
managing uncontrolled asthma. This chapter reviews these studies, which were by 
searching the following English language databases: CINAHL; Cochrane Library, 
PubMed, and Psych Info, and Chinese language databases: CEPS. Studies were 
published from 1967 to 2015. Search terms were adolescents with asthma, self-
management, self-efficacy, prevalence of asthma, health behaviour theory and 
intervention. Accordingly, the prevalence of asthma in adolescents is introduced, 
followed by an explanation of the classification of asthma. Factors influencing the 
successful control of asthma are then examined. Finally, different health behaviour 
theories are examined and the justification for using a self-efficacy model for the 
development of an asthma self-management program is provided. 
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2.1 ADOLESCENTS WITH ASTHMA  
Worldwide control of asthma in adolescents is worsening, with more frequent 
visits to emergency departments for treatment of uncontrolled asthma being reported 
than any other age group with asthma (Sadof & Kaslovsky, 2011). For instance, use 
of urgent care centres for the treatment of symptoms for those with asthma ranged 
from 12.6% to 37.7% in the USA in 2007 (Shankline et al., 2008). Taiwanese 
adolescents with asthma face similar challenges (Yeh, Fang, & Huang, 2008). The 
asthma rate has gradually increased in Taiwan, with the prevalence of asthma 
between 1995 and 2002 for the 13-14 year age group being 5.2% and 7.0% 
respectively, according to the International Study of Asthma and Allergies in 
Childhood (ISAAC’s) report. A national survey conducted by the Bureau of Health 
Promotion used a multi-stage stratified sample (n=25,632) and results indicated that 
only 9.7% of asthmatic adolescents used relief medicine when they had an asthma 
attack, compared to 60% of adults. This may explain why the rates of hospitalization 
or of emergency department utilization were higher for adolescents (Yeh et al., 2008). 
The percentage of readmission within one month was 13.3% for children and 
adolescent. Compared to developed countries, such as the USA and Australia, the 
rates of hospitalizations and readmission for children with asthma requiring 
treatment have shown a decline or remained stable (GAN, 2014; Yeh et al., 2008). 
Thus, the above data highlights the urgent concerns regarding asthma care for the 
adolescent group in Taiwan. 
2.2 CLASSIFICATION OF ASTHMA  
Diagnosing the severity levels of asthma is important, as treatment will be 
different at each level of asthma severity (Global Institute for Asthma, GINA, , 2012). 
The severity of asthma is classified into four levels based on the level of symptoms, 
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airflow limitation, and lung function: intermittent, mildly persistent, moderately 
persistent, and severely persistent (NHLBI, 2007). For example, people with severe 
asthma will have greater frequency of staying awake at night, staying at home, or 
restricted physical activities than people with mild asthma. People with severe 
asthma will experience a greater frequency of exacerbations than people with mild or 
moderate asthma. Research has also demonstrated that people with a severe level of 
asthma who had poor lung function and more asthma symptoms, such as wheezing, 
chest tightness, cough, shortness of breath, waking up at night, as well as decreased 
ability to do usual activities, had worse health-related quality of life than those who 
had a mild level of asthma with fewer symptoms (Moy et al., 2001). However, those 
with asthma who had severe symptoms and a lower airflow rate could become 
completely controlled with low-dose medications (NHLBI, 2007). This means that 
symptoms of asthma are dynamic and changing, as asthma symptoms often vary 
overtime with environmental and seasonal factors (Quaranta, Wool, Logvis, Brown, 
& Joshy, 2014). Thus, an assessment of the severity of asthma should be undertaken 
every three months (NHLBI, 2007). 
Lung function is another element for defining the severity of asthma. There are 
many precise tools to measure lung function; however, peak expiratory flow rate 
(PEFR) is easy and convenient for patients (Cowie, Revitt, Underwood, & Field, 
1997). Moreover, the peak expiratory flow rate indicates the trend of their asthma 
condition and whether asthma symptoms are likely to become better or worse. If the 
patient experiences a low peak flow rate, this indicates that the airways are narrowed. 
Peak flow monitoring is recommended to patients who have moderate or severe 
persistent asthma, according to the NHLBI (2007) guidelines. However, a study 
found that asthma exacerbations could be detected early if the asthma action plan 
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was based on symptoms of asthma and peak expiratory flow monitoring and this 
reduced false positive rates for detecting exacerbation (Honkoop, Taylor, Smith, 
Snoeck-Stroband, & Sont, 2013). In addition, as asthma is dynamic and also 
reversible, it is necessary to evaluate asthma severity once every three months as per 
the suggestion of the NHLBI (2007). The level of asthma control is based on the 
most severe impairment, such as frequency of symptoms of asthma, asthma relief 
medication use, night awakening, the score of the Asthma Control Test, and how 
much asthma symptoms interfered with people’s normal activities. The 
classifications and control of asthma are summarized in Table 2-1 and Table 2-2.  
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Table 2-1: Classification of Asthma Severity 
 
FEV1 =  Forced expiratory volume in 1 second; FVC = Forced vital capacity   
Source: NHLBI (2007), Expert panel report 3: Guidelines for diagnosis and management of asthma, p 344 
 
Components of Severity Classification of asthma  severity 
Intermittent Persistence 
Mild Moderate Severe 
Impairment 
 
Symptoms <=2 days/week >2 days/week but not 
daily 
Daily Throughout the day 
Night time awakenings <=2 x/month 3-4x /month >1x /week but not nightly Often 7x /week 
Short-acting beta 2 –
agonist use for 
symptom control 
<=2 days/ week >2 days/week ,but 
not>1x /day 
daily Several times per day 
Interference with 
normal activity 
None Minor limitation Some limitation Extremely limited 
Lung 
function(Predicted) 
Normal FEV1 between 
exacerbations 
FEV1 > 80%, FEV1 / FVC =normal 
FEV1 > 80%  
FEV1/FVC = normal 
FEV1 >60%  
FEV1 / FVC reduce< 5% 
FEV1 <60%  
FEV1/FVC reduce > 
5% 
Risk Exacerbations requiring 
oral systemic 
corticosteroids 
0-1/year >=2/year 
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Table 2-2 : Assessing Asthma Control 
Components of control Classification of asthma control 
  Well-controlled Not well-controlled Very poorly controlled 
Impairment Symptoms of asthma ≤2 days/week >2 days/week Throughout the day 
Night time awakenings ≤2 times/month 1-3 times/week ≥4 time/week 
Short-acting beta 2 –agonist 
use for symptom control 
≤2 days/week >2 days/week Several times per day 
Interference with normal 
activity 
none Some limitation Extremely limited 
Validated Questionnaires 
ACT(asthma control test) 
≥20 16-19 ≤15 
Risk FEV1 or peak flow >80% predicted/personal 
best 
60-80% predicted/personal 
best 
<60% predicted/  personal best 
Exacerbations requiring oral 
systemic corticosteroids 
0-1/year >=2/year 
Source: NHLBI (2007), Expert panel report 3: Guidelines for diagnosis and management of asthma, p 345 
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2.3 FACTORS INFLUENCING ASTHMA CONTROL  
Adolescence is a transitional stage from childhood to adulthood. Adolescents 
undergo great changes, such as biological, psychological, and socio-emotional 
(Endang Triyanto 2011; Nielsen, 1987). These changes have profound effects on 
asthma control, and require different treatment regimes for adolescents with asthma 
in different stages (Edgecombe et al., 2010). Environmental and genetic factors may 
also combine with adolescent developmental factors that can contribute to the 
deterioration of the asthma condition (Cope, Ungar, & Glazier, 2008; Knight, 2005) 
This review outlines and explains the influencing factors that may be considered 
risks for uncontrolled asthma in adolescents. Influencing factors for asthma control 
are divided into intrapersonal, interpersonal, and environmental factors according to 
the theory of triadic influence (Klein Velderman et al., 2015). 
2.3.1 Intrapersonal factors 
Intrapersonal factors that influence adolescent asthma control include personal 
demographic factors, physical development, accepting personal responsibility, 
knowledge of asthma, and psychological well-being  
Demographic factors include age and gender. Research has found that young 
people and those with an earlier age of asthma diagnosis had a higher risk of asthma 
exacerbation (Covar et al., 2008). One reason may be that those diagnosed with 
asthma at an earlier age and who have not mastered asthma control could feel 
hopelessness and low levels of confidence in their ability to control their asthma. 
Moreover, adolescents decline their adherence for asthma control as their age 
increases, (Mosnaim et al., 2014) and undertake fewer steps in the prevention and 
management of their symptoms (Bruzzese et al., 2012), resulting in poorly controlled 
asthma. Education level may be one of the factors influencing disease control (Peters, 
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Baker, Dieckmann, Leon, & Collins, 2010). For example, one study found that 
patients with a high education level had better asthma control than those who had a 
lower level of education (Vietri, Burslem, & Jun, 2014). However, in the adolescent 
group, the educational levels only have two levels: middle and high school. The 
relationship between an adolescents’ age and educational levels were strongly linked. 
For example, a 12 year old participant should be a middle school student and an 18 
year old is a senior school student. Therefore, this study included only the age factor 
in demographic factors. Gender also has a range of impacts on the control and 
prevalence of symptoms. Research has indicated that boys in childhood were at a 
higher risk of asthma and this was replaced by a higher prevalence of asthma in girls 
by adolescence (Fuhlbrigge, Jackson, & Wright, 2002; MacLean et al., 2013). 
Similarly, the rate of hospital admission for asthma treatment, when comparing boys 
to girls aged under 18 years-old, was 1.6 times higher for boys in Taiwan (Yeh et al., 
2008). Although there is evidence that boys may be more likely to deny their asthma 
symptoms and give up symptom control medication than girls (Clark et al., 2010; 
Fuhlbrigge et al., 2002), the asthma prognosis for older adolescents and girls was 
poorer and worsening due to lung function development ratio changes and the 
interactions of hormones (Ø Stergaard, 1988; van den Berge, Heijink, van Oosterhout, 
& Postma, 2009). Research found gender could have indirect impacts on the severity 
of asthma and with vary coping behaviours, consequently having an impact on an 
adolescents’ quality of life (Petersen, Schmidt, & Bullinger, 2006; Van De Ven, 
Engels, Sawyer, Otten, & Van Den Eijnden, 2007).  
Physical developments in respiratory tracts and endocrine systems influence 
the control of asthma for adolescents (Chen, Dong, Lin, & Lee, 2013). Development 
of the lung and changes in hormones levels in adolescents influence the severities of 
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asthma (Clark et al., 2010; Fuhlbrigge et al., 2002). Before puberty, development and 
maturity of lungs in girls is more rapid than in boys, and boys’ lungs continue to 
grow until they are 18 years-old. However, female lung function reaches its peak at 
16 years old (Harding & Maritz, 2012) and girls’ airways are more sensitive in 
response to allergens than boys (Loza, Foster, Bleecker, Peters, & Penn, 2010). Lung 
function development may explain why symptoms of asthma are worse in girls than 
in boys after puberty. In addition, sex hormones, particularly oestrogen, may have an 
impact on asthma control, as research has found that oestrogen has both negative and 
positive effects on asthma control (Salome & Marks, 2011). However, the negative 
effects of oestrogen are more powerful than the positive effects on asthma control, 
including increasing hyper-responsiveness to inflammation in airways and 
decreasing levels of cortisol in the blood. This leads to a rapid deterioration of 
asthma symptoms (Loza et al., 2010; van den Berge et al., 2009). These changes in 
respiratory tracts and hormones may cause more symptoms of asthma and difficulty 
in controlling it for females. 
Furthermore, another factor influencing poorly controlled asthma occurs when 
adolescents are not ready to take more responsibility to care for themselves 
(Mosnaim et al., 2014). As children grow up, responsibility for their welfare and 
asthma care is transferred from parents to adolescents. Thus, adolescents would 
gradually adopt more individual responsibility and receive less parental monitoring. 
Adolescents may have increased difficulties in asthma control (Bruzzese, Sheares et 
al., 2011). According to the above reasons, adolescents with asthma are likely to 
need more help to achieve well-controlled asthma. 
Adolescents can have poorly developed abstract thinking, which causes 
insufficient capacity to comprehend consequences while under treatment for their 
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asthma (Edgecombe et al., 2010). Inadequate knowledge can cause a worsening of 
asthma. Teenagers with asthma think that difficulty in breathing is normal and 
temporal (Rhee, Fairbanks, & Butz, 2014) and believe that uncomfortable symptoms 
of asthma will go away (Velsor-Friedrich et al., 2004). They may not able to imagine 
the seriousness of asthma exacerbation, so they wait for symptoms of asthma to 
disappear naturally (Velsor-Friedrich et al., 2004). Unfortunately, an asthma attack 
may continue to get worse and could be fatal. Adolescents may lack understanding 
about medical treatment (Bruzzese et al., 2004; Hughes, 2012; Koster, Philbert, de 
Vries, van Dijk, & Bouvy; Rhee, Belyea, & Brasch, 2010), may take too little, or 
sometimes overdose on their preventive medicines when they feel they may have an 
asthma exacerbation (Edgecombe et al., 2010). Thus, asthma education for 
adolescents needs to address this lack of information on the pathophysiology of 
asthma symptoms and mechanisms of asthma medication (Rhee, Wyatt, & Wenzel, 
2006). Furthermore, adolescents do not understand the effects of treatment and can 
worry about the side effects of medications, such as increased body weight and 
delayed puberty or addiction. This could lead to adolescents frequently missing their 
medications (Desai & Oppenheimer, 2011; Elliott, 2006; Masterson, Wildman, 
Newberry, & Omlor, 2011). Additionally, many adolescents have cognitive 
challenges, such as forgetting, which results in frequently missing their medications 
(Buston & Wood, 2000; Koster, et al.; Naimi et al., 2009; Rhee, Belyea, Ciurzynski, 
& Brasch, 2009). The cognitive challenge may interfere with other treatments for 
asthma control, such as monitoring peak expiratory flow rate and avoiding exposure 
to asthma triggers. (Edgecombe et al., 2010). Therefore, insufficient knowledge and 
some cognitive development challenges could lead to poor adherence to treatment 
regimens and may result in frequent emergency utilizations. 
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Finally, psychological factors can influence the symptoms of asthma, with 
negative emotions leading to a worsening of asthma. Symptoms of uncontrolled 
asthma such as chest tightness or breathlessness bring frustrations for adolescents 
and may impair their capabilities in practicing diverse activities such as playing 
musical instruments or physical exercise. This may lead to activity limitations and 
result in more depression and anxiety in adolescents (McGrady et al., 2010; 
Ringlever, Hiemstra, Engels, van Schayck, & Otten, 2013). Studies found that 
adolescents with asthma were at a higher risk for suffering negative emotions, such 
as depression and anxiety compared to adolescents who did not have asthma (Bitsko, 
Everhart, & Rubin, 2014; Delmas et al., 2011). Moreover, poorly controlled asthma 
resulted in adolescents having more negative emotional experiences than those who 
had well-controlled asthma (Bruzzese, Fisher, Lemp, & Warner, 2009; Lu et al., 
2014). These negative feelings could increase the likelihood of adolescents taking 
risks, such as smoking or lowering medicine adherence (Elliott, 2006; Otten, Van de 
Ven, Engels, & Van den Eijnden, 2009; Ringlever et al., 2013). The consequence of 
such behaviours is the inevitable deterioration of asthma symptoms (Bitsko et al., 
2014; Lu et al., 2014) resulting in lower levels of self-confidence in dealing with 
their disease (Ringlever et al., 2013; Sadof & Kaslovsky, 2011). Although research 
has indicated that negative emotions are not directly linked to poor asthma control 
(Bender, 2006), they may directly impact on an adolescents’ ability to deal with their 
medication (Bitsko et al., 2014).  
Therefore, understanding adolescent development, emphasising the effects of 
the medication, avoiding exposure to the triggers of asthma, and evaluating the 
emotional situation are all necessary to help adolescents control their asthma well. 
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2.3.2 Interpersonal factors 
Interpersonal factors that also influence asthma control, particularly in 
adolescents, include the influence of other people’s beliefs and behaviours (Hayden, 
2009). Other people’s beliefs will lead to either healthy or unhealthy behaviours for 
adolescents with asthma. Peers and health care professionals are key people 
influencing adolescent asthma control (Bitsko et al., 2014; Rhee et al., 2009). 
According to Erikson’s stages of psychosocial development, adolescence is the 
period where independence and self-esteem are developed (Erikson, 1989). As they 
develop, adolescents spend more time with their peers, who therefore have 
increasingly greater influences than their parents (Harver & Kotses, 2010). Thus, 
those adolescents who receive encouragement and positive reinforcement from their 
peers as they develop will have stronger independence and individuality. On the 
other hand, if adolescents always fail in their competitive activities with their peer 
group, they may doubt their abilities and this may lead to negative feelings, such as 
depression (Bandura, 1994). 
Yet, adolescents always hope that they will be accepted by their peers. Thus, 
adolescents with asthma often do not tell their friends about their disease and are 
unwilling to appear to have a serious illness, even though asthma causes feelings of 
discomfort (Velsor-Friedrich et al., 2004). Accordingly, adolescents with asthma can 
be reluctant to take medication to control their asthma condition, as it may suggest to 
their friends that they are very vulnerable, causing  embarrassment, which in turn has 
indirect negative impacts on disease control (Sadof & Kaslovsky, 2011). This 
concern may result in poor asthma management by adolescents, and in denying and 
downplaying their condition (Rhee et al., 2010; Rhee et al., 2009). 
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Adolescents diagnosed with asthma who are successful in their asthma control 
may provide a role model for helping friends with asthma to control their disease. A 
study (Rhee et al., 2006) showed that adolescents with asthma were likely to learn 
from friends who were experienced in dealing with controlled asthma. Additionally, 
adolescents think that information from these successful cases is particularly 
valuable (Rhee et al., 2006). During their discussions with such role models of a 
similar age, adolescents with asthma would know that other people also have similar 
problems. This may reduce their loneliness. Hence, the modelling experience may 
provide a source of self-efficacy and have an indirect impact on asthma control. 
Another important factor in promoting well-controlled asthma in adolescents is 
health professionals, especially providers such as nurses and physicians (Rhee et al., 
2009; Tan & Hung, 2006).  For example, a survey of participant’s aged between 12 
and 15 years in southern Taiwan, found that physicians played a key role to in 
influencing adolescents’ asthma management intention. Thus, a good relationship 
between patient and physician may enhance adolescents carrying out self-
management, but poor relationships with their provider may also lead to negative 
perceptions about treatment, and could be the major obstacle for self-managing 
asthma conditions. In the survey (Rhee et al., 2009), the most common barrier 
influencing adolescents in managing their asthma conditions was, as per the 
adolescents own statement: “I did not trust the doctors and nurses”, ”the doctors try 
to stop me from doing things that I like doing, such as ‘keep away from my pets’”. 
This lower level of trusting relationships also leads to lower levels of asthma 
prevention and management steps. On the other hand, if health providers can build 
trusting relationships, patients will be more willing to perform more steps to manage 
asthma symptoms, such as asthma medication adherence and enhanced patients’ self-
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efficacy (Edgecombe et al., 2010; Lee & Lin, 2009). This phenomenon supports the 
need for better relationships between health providers and adolescents to increase 
patients’ prevention behaviours for asthma control.  
Furthermore, uncomfortable feelings and ineffective communication with 
doctors could lead to lower clinic visits and medication adherence and indirectly 
impact on disease control (Rhee et al., 2010; Sadof & Kaslovsky, 2011). The 
National Asthma Education and Prevention Program of the National Heart Lung and 
Blood Institute (2007) in the USA made recommendations for follow-up visits and 
maintaining the partnership with empathy. Thus, satisfactory relationships may 
increase more interaction between health-professional and adolescents. This could 
lead to adolescents’ disclosure of information about carrying out asthma prevention 
behaviour and health professionals understanding adolescent needs, then adopting an 
appropriated treatment model. This would be beneficial for adolescent asthma 
control. 
2.3.3 Environmental factors 
Both genetic and environmental factors contribute to asthma control. However, 
environmental factors have a more powerful role than genetic factors (GAN, 2014; 
Szefler, 2013; Thomsen, Duffy, Kyvik, & Backer, 2010). Poor environmental 
conditions are strongly associated with asthma deterioration and lead to asthma 
exacerbation. These environmental factors include dust mites, animal fur, and indoor 
and outdoor pollutants (GAN, 2014). Although having a cold and undertaking 
exercise such as running were also found to be major contributing factors to an 
asthma attack (Burr, Wat, Evans, Dunstan, & Doull, 2006; GAN, 2014), air pollution 
had a significantly negative impact on asthma control for 1-18 year olds (Neidell, 
2004). Traffic-related air pollutants were related to students who were diagnosed 
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with asthma in Taiwan. With more severe air pollution in urban areas, the prevalence 
of asthma in adolescents was higher than in rural areas (Lin et al., 2001; Pearce et al., 
2007) and more people who lived in urban areas experienced asthma attacks (Ho et 
al., 2007). 
Active or passive smoking is also a major indoor pollutant and is linked to 
asthma development and symptoms of asthma (Matsui, 2012). Although there is no 
direct evidence to prove the effects of paternal smoking on a child’s asthma control, 
studies have found that symptoms of asthma were worse when children were 
exposed to high levels of second-hand smoking (Stapleton, Howard-Thompson, 
George, Hoover, & Self, 2011; Zivkovic et al., 2010). Additionally, research has 
indicated that if a person with asthma is a smoker, this causes poor control of asthma 
and results in severe asthma attacks (Polosa et al., 2011; Ringlever et al., 2013). 
These data support the negative impacts of smoking on asthma control. Some 
research has found that adolescents with asthma are more likely to smoke than those 
who do not have asthma (Kim & Kim, 2012; Ven, Engels, Otten, & Eijnden, 2007; 
Zbikowski, Klesges, Robinson, & Alfano, 2002). Therefore, it may be inferred that 
symptoms of asthma for adolescents are more difficult to control.  
In summary, many adolescents with asthma find their asthma is difficult to 
manage for various reasons. These reasons include insufficient knowledge about 
asthma control; lack of ability, physical, and psychosocial development; and 
unsatisfactory relationships with health professionals. Adolescents face many 
challenges that influence their asthma control.  
2.4 ASTHMA SELF-MANAGEMENT  
The definition of self-management is that individuals with a chronic disease 
have the ability to handle the physical and psychosocial consequences of their 
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disease (Coster & Norman, 2009). Self-management involves knowledge, the ability 
to identify and resolve problems that are associated with the symptoms, treatment, 
and changes in physical and psychological health, as well as social factors (Coster & 
Norman, 2009).  
Self-management programs used for children’s asthma care were developed in 
the late nineteenth century, and during this time, asthma self-management only 
focused on reducing the symptoms of asthma and the treatment, not on feelings of 
illness (Hanson, 1998). Clark et al. (1991) stated a successful self-management 
program would help patients with chronic asthma to learn adequate skills to deal with 
their condition. This may help people preserve ample psychosocial health. Current 
asthma self-management programs should not only focus on the physical and mental 
care, but also on individual development and needs (Edgecombe et al., 2010; Rhee et 
al., 2006). Mammen & Rhee (2012) used the Norris method of concept clarification 
to define and analyse self-management for adolescents with asthma. Mammen and 
Rhee found that monitoring and preventing symptoms of asthma, management of 
acute symptoms, and communication with important others are important in 
adolescents’ asthma self-management programs. Additionally, the concept of 
adolescent asthma self-management is directly affected by intra-personal 
characteristics such as beliefs, attitudes, knowledge, cognitive characteristics, and 
inter-personal factors, like family and social environment (Mammen & Rhee, 2012). 
Adolescents with asthma should experience less asthma symptoms or asthma attacks 
while achieving well-controlled asthma, however, asthma control depends on how 
individuals manage their asthma. The NHLBI (2007) provided key clinical activities 
for patients to achieve asthma control. 
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The Expert Panel Report-3 (EPR-3) of the National Heart, Lung, and Blood 
Institute in the USA (2007) outlined standard guidelines for the diagnosis and 
management of asthma, including assessing and monitoring asthma severity and 
asthma control; control of environmental factors and comorbid conditions that affect 
asthma; medications; and education for partnerships in care for asthma control. Thus, 
the effectiveness of self-management may include improving physical status, 
psychosocial well-being, knowledge related to their disease, and reducing hospital 
admissions or emergency department visits (Kirk et al., 2013; Marcano Belisario 
José, Huckvale, Greenfield, Car, & Gunn Laura, 2013). Thus, many asthma self-
management programs for adolescents were designed based on EFP-3 with the aim 
of improving symptoms of asthma. However, not all such asthma programs were 
effective in reducing asthma symptoms, improving lung function, and psychological 
well-being or quality of life (Berg, Tichacek, & Theodorakis, 2004; Bruzzese et al., 
2008; Magzamen et al., 2008; Shaw, Marshak, Dyjack, & Neish, 2005). Similar 
results regarding the ineffectiveness of asthma intervention in improving asthma 
symptoms and lung function have also been found in other studies that investigated 
young people with asthma (Flores et al., 2009; Walders et al., 2006). The reasons for 
the findings regarding the ineffectiveness of asthma self-management programs 
included small sample size, lack of a theoretical conceptual framework to guide the 
intervention, and the lack of reliability and validity of outcome tools. In addition, the 
definition of primary outcomes was not clarified. Some studies had samples with a 
variety of ages and did not explain the intervention adjustment for different 
developmental stages. Additionally, at present, there is little comparative research 
evidence to support effective asthma self-management programs for adolescents in 
managing their asthma symptoms.  
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The prevalence of adolescents with asthma has increased over the last two 
decades in Taiwan. Uncontrolled asthma increases hospital admissions or emergency 
visits, and indirectly impacts the government’s economic burden (Yeh et al., 2008). 
Thus, there have been numerous studies exploring the factors influencing self-
management in order to develop asthma programs to improve quality of care for 
asthma care. For example, one study (Chiang, Huang, & Chao, 2005) used mixed 
methods to investigate the factors influencing asthma self-management behaviours 
for parents who had children with asthma. The findings indicated that self-efficacy, 
the source of education, socio-economic status, and perceived effectiveness 
determined self-management behaviours. Scholars (Tan & Hung, 2006) investigated 
adolescents with asthma and found that asthma attitudes, social influence, self-
efficacy, and frequency of asthma attacks may predict asthma self-management 
intention in adolescents. The importance of self-efficacy in asthma self-management 
behaviour is highlighted in these studies.  
Further, in order to improve asthma control, clinical asthma experts and 
scholars in managing adolescents with asthma in Taiwan developed and tested many 
asthmatic interventions (Chiang et al., 2004; Jan et al., 2007; Maa et al., 2010; Tzeng 
et al., 2010; Yang et al., 2005). However, results from these studies were not 
surprising, as these programs lacked prevention and management behaviours for 
outcome measurement (see Table 2-3). The first study was conducted to evaluate the 
effectiveness of a one-day self-management asthma education program based on the 
PRECEDE-PROCEED model (Chiang et al., 2004). Data showed that the self-
management program improved parental asthma knowledge and self-efficacy in 
caring for their children with asthma, aged three to 14 years. However, only asthma 
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knowledge and children’s cooperative behaviours for asthma prevention and 
management, and assessment were significantly higher in the experimental group.  
The second asthma program was a school-based asthma management program, 
a three-year initiative, conducted by Maa et al (2010). Participants in the school-
based study included seventh grade students (13 years) diagnosed with asthma using 
a six-stage asthma case-finding approach, including the International Study of 
Asthma and Allergies in Childhood (ISAAC), physical assessment (spirometry test 
and peak expiratory flow rate), bronchial challenge, allergy test, as well as an asthma 
system assessment. Students participated in a two-hour workshop intervention, which 
included content on self-management of asthma and provided a written asthma action 
plan for individual students. Teaching strategies used in the asthma self-management 
program included role-playing and question-answer sessions. School-teachers and 
nurses received eight hours of asthma-related education in regard to asthma control 
strategies and asthma medicine. The results of this pre and post-test study showed the 
lung function of students with asthma was significantly improved one year after the 
intervention. However, lung function, asthma symptoms, physical activities, 
psychological and social adjustments, and academic achievement showed no 
improvements in the 18-month follow-up. 
The third intervention program in Taiwan was a patient-centred asthma 
program (Tzeng et al., 2010). This was a 12-week intervention. Participants were 
parents and their children with moderate or severe asthma (n=75). Educational 
content was similar to that in the school-based asthma management program, focused 
on assisting participants to avoid environmental triggers and allergens. The contents 
of teaching involved the introduction and discussion of asthma pathology, 
medication, environmental control, and manipulation of peak flow meters. This 
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research focused on assisting participants to avoid environmental triggers and 
allergens. Although the data for the outcomes of avoiding household dust and 
cleaning in the home environment for parents showed a difference between pre-and 
post- intervention, there were no significant differences between the control and 
intervention groups in avoiding tobacco smoke, odours, and furry pets, or other 
triggers that needed to be controlled.  
Another study was conducted by Huang et al. (2004). This study was a quasi-
experimental design, one group, and six-week duration. Participants were those 
diagnosed with asthma whose ages ranged from 6 to 18 years. The intervention was 
based on the EPR-3 asthma guideline, with participants and their parents being 
taught how to record their peak expiratory flow rate (PEFR). This study was strong 
on teaching participants how to adjust the home environment for asthma control. The 
results showed that both lung function and asthma symptoms during the day and at 
night were improved after intervention. However, there were no significant 
differences for participants with intermittent asthma after the intervention. 
Another two asthma self-management programs were based on the researcher’s 
clinical experience and related asthma education in Taiwan for school aged children 
(Jan et al., 2007; Yang et al., 2005). The first study (Yang et al., 2005) was a quasi-
experimental design with the purpose of investigating whether a four-week asthma 
intervention would improve asthmatic knowledge, symptoms of asthma, and quality 
of life compared to the usual asthma education. The results showed that only the 
score of asthma knowledge was greater in the intervention group than the control 
group after the intervention. Another asthma program (Jan et al., 2007) was an 
internet-based interactive 12-week asthma educational program based on the Global 
Initiative for Asthma (GINA) guidelines and telecommunication for participants aged 
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6–12 years. The purpose of the study was to compare differences in caregiver’s 
knowledge, asthmatic children’s health status, and utilization of health resources 
between the internet based interactive asthma program and the usual asthma 
education. The results demonstrated that there was a statistically greater reduction in 
symptoms of asthma during both days and nights, improved asthma knowledge, and 
rate of well-controlled asthma in the experimental group compared the control group. 
However, there was no statistically significant improvement in PEFR, behaviour of 
asthma monitoring, or quality of life compared to the control group. Although 
adherence to inhaled medication was significantly different for the experiment group, 
rates of adherence to an inhaler declined for the two groups. Rates of adherence to an 
inhaler dropped 20% for the experimental group compared to 40% for the control 
group.  
Overall, the results of these studies provide insufficient evidence to guide 
health professionals regarding how to improve Taiwanese adolescents’ asthma self-
management. These studies can be criticized on several counts. Firstly, participants’ 
self-efficacy in caring for children with asthma and asthmatic knowledge were 
enhanced, but the improvement in the health status of those with asthma was 
inconsistent across a wide variety of empirical studies (Chiang et al., 2004; Jan et al., 
2007; Maa et al., 2010; Yang et al., 2005). Findings (Huang et al., 2004; Tzeng et al., 
2010) indicated that participants’ peak expiratory flow rate was higher in the 
intervention group; however, the peak expiratory flow rate differed according to age, 
gender, body weight, and height.  
Secondly, these studies on an asthma self-management program are weak due 
to a lack of evidence underpinning the theory, which can account for the interactive 
nature of the behaviour change. For example, Yang et al. (2005) and Jan et al.'s 
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(2007) studies based on various experts’ experience did not demonstrate that their 
studies improved participants’ prevention and management. Therefore, the outcome 
measurements and predications, or intervention designs may have been inappropriate. 
Another study (Chiang et al., 2004) was based on the PRECEDE-PROCEED model 
and included self-efficacy in the intervention for caregivers. Unfortunately, this 
program did not elaborate on the contents or processes of the intervention. Bandura’s 
four sources of information for attaining self-efficacy were not clearly addressed in 
the program. Although some interventions in Taiwan enhanced caregivers’ 
knowledge and improved the symptoms of asthma, they may raise questions about 
participants’ outcomes in behaviours change after the intervention. 
Overall, there has been relatively little progress in adolescent’s self-
management asthma programs. The age of participants in these asthma studies in 
Taiwan ranged from six to 18 years, with some studies including parents. 
Participants in these studies were in various developmental stages. Given the range 
of development in those from six to 18 years, interventions should be designed using 
different strategies to provide individual needs, according to participants. Moreover, 
adolescents’ concerns about the impact of asthma are different from those at other 
stages in development. The content of an asthma management program should be 
designed to be compatible with teenagers’ needs in order to achieve successful 
outcomes. Additionally, there has been far less research on the effects of such 
programs on the prevention and management behaviours for well-controlled asthma, 
such as monitoring symptoms of asthma and therapeutic adherence (see Table 2-3).  
Finally, studies in Taiwan have stressed the importance of improving 
knowledge in order to promote health outcomes. Although knowledge is an 
important element for self-management, knowledge alone is not the only element to 
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change people’s behaviours (Bandura, 2004; Knight, 2005) and lead to better health 
outcomes for adolescents groups (Joseph et al., 2007; Sin, Kang, & Weaver, 2005).
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Table  2-3 Summary of Studies on Asthma Education for Children and their Parents in Taiwan 
Authors Sample/setting Design Intervention  Outcome measures  Results  
Chiang et 
al (2004)  
Parents of 
asthmatic children;  
N=68 
 OPD 
 
RCT Asthma self-management 
program  
 A 8-hour intervention  
Knowledge;  
Self‐efficacy; 
Perceived effectiveness; 
Children's cooperation; 
Communication; 
self‐management 
behaviours 
Parents’ Knowledge and 
children’s cooperation had 
significant differences at 6-
month follow up between two 
groups   
Jan et al 
(2007) 
 Aged between 6-
12 years; N = 164 
 OPD 
RCT Internet-based multimedia 
asthma education with 
interactive asthma monitoring 
system 
PEF records and 
asthma symptom 
diary daily, 
Pulmonary 
spirometry tests at 
4-week follow-up 
visits.  
The Pediatric 
Asthma Quality of 
Life 
Childhood Asthma 
Control Test  
The asthma 
knowledge for 
 Less asthma symptoms during 
day and night in experimental 
group vs. control group at the 
end of 12-Week trial period 
 Asthma knowledge and rate 
of well-controlled asthma were 
higher in experimental group vs. 
control group at the end of 12-
Week trial period 
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Authors Sample/setting Design Intervention  Outcome measures  Results  
caregivers,  
Patients’ adherence 
to treatment  
Maa et al 
(2010) 
Age 13; N= 31; 
School  
One-group 
only 
longitudinal 
design 
 
Asthma management 
program  
8-hour management program 
for teacher and school nurses 
 interactive asthma 
management workshop 
(duration 2 hours) for asthma 
student. 
Lung function tests;  
Disease-related 
symptoms; 
Psychosocial status 
and impact of 
asthma on learning; 
School provided 
data on academic 
achievement; 
 School absences   
Lung function was significantly 
improved at the 6, 12, 18 
months follow up.  
Tzeng et 
al (2010) 
Parents and their 
children with 
asthma (ages 6-14 
years); 
N= 75 
 Home and OPD  
quasi-
experimental, 
non-
equivalent 
control group 
design 
Patient-centred asthma 
education programme. The 
authors offered individual 
counselling and education for 
parents who had asthmatic  
children  
Asthma symptoms 
and signs; 
Pulmonary function 
 Control of home 
environmental asthma 
triggers 
Peak expiratory flow rate 
greater for experimental group 
vs control group at the end of 
12-week trial period; 
 Symptoms of asthma were 
less for experimental group at 
the end of 12-week trial period; 
There were no differences in 
household dust and clearing in 
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Authors Sample/setting Design Intervention  Outcome measures  Results  
home environment between 
two groups. 
Yang et 
al (2005) 
 Aged between 8-
12 years; N = 62;  
 OPD  
Quasi-
experimental, 
individual Intervention asthma 
program  
Asthma knowledge; 
Symptoms of 
asthma; 
 Quality of life 
Only Asthma knowledge was 
greater in experimental group 
vs. control group after 4-Week 
of intervention  
Huang  
et al 
(2004) 
aged between 6-
18 years, N= 107 
 OPD 
quasi-
experimental, 
one group 
design 
Intervention focused on the 
concept of avoidance of 
environmental allergens and 
instructed in the use of home 
peak expiratory flow rate (PEFR)  
PEFR 
 Symptoms of 
asthma  
PEFR and symptom scores 
indicated significant 
improvement at 6 weeks 
compared with the baseline. 
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2.5 HEALTH BEHAVIOUR THEORIES 
Health behaviour theories explain the reasons for people’s healthy and 
unhealthy behaviours (Hayden, 2009) with the mechanisms of behavioural change 
thus providing a foundation for educational interventions that enhance or improve 
health status. Thus, a significant or useful theory is one that guides the design of 
interventions and suggests how patients learn to effectively manage their disease. 
Health behaviour theories or models can usually be separated into three levels of 
influence: intrapersonal, interpersonal, and community. Intrapersonal and 
interpersonal levels of theory are useful for analysis to gain an understanding of 
health behaviours and for applying the development of intervention programs for 
self-management of chronic disease (Hayden, 2009). The first level of intrapersonal 
refers to individual characteristics that influence health behaviours, such as 
knowledge, attitudes, beliefs, motivation, self-concept, and past experience skills. 
Many models refer to this intrapersonal level including the health belief model (Janz 
& Becker, 1984), theory of reasoned action (Ajzen & Fishbein, 1980), theory of 
planned behaviour (Ajzen, 1985), the stage change model (Prochaska & DiClemente, 
1986), self-efficacy model (Bandura, 1995), and attribution model (Heider, 1967). 
The second level, or interpersonal level, refers to the influence of other people on an 
individual’s behaviour through sharing an individual’s experience, thoughts, feelings; 
receiving emotional support and assistance; and having a reciprocal effect between 
the individuals and those people (Coreil, 2010). At this level, social cognitive theory 
(Hayden, 2009) is very commonly used to guide programs for those with unhealthy 
behaviour. Social cognitive theory explores the reciprocal interactions of people and 
their environment, and the psychosocial determinant of health behaviour. The third 
group of community level theory concentrates on factors within the social system 
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such as rules, regulations, legislations, norms, and policies (Coreil, 2010). This 
theory emphasizes methods or new plans that can be used to change these factors. 
The theory of diffusion of innovation (Rogers, 1997) is commonly used in 
community level theory. In the next section, this study selects behavioural theories 
and gives a brief explanation of them (see Table 2-3), then justifies this study based 
on self-efficacy.    
2.5.1 Health Belief Model  
This model was developed by social psychologists at the US Public Health 
Service (Janz & Becker, 1984) and is based on the assumption that people will 
engage in a specific health behaviour task according to their related health beliefs. 
The main constructs of this model that influence health behaviour include 
perceptions of disease severity, susceptibility, benefits or barriers, and the cues to 
action (Sutton, 1997). For example, if people feel that they are highly susceptible to 
disease and that this illness or condition is serious, they may be more likely to carry 
out healthy behaviours (Sutton, 2001). Furthermore, if the actions taken by people to 
prevent disease are useful and easy to carry out, they may be more willing to adopt 
such behaviours and take the recommended health actions (Munro, Lewin, Swart, & 
Volmink, 2007). This health belief model has been applied to many health research 
studies such as eating disorders (Akey, Rintamaki, & Kane, 2013), seat belt usage 
(Şimşekoğlu & Lajunen, 2008), weight-management (James, Pobee, Oxidine, Brown, 
& Joshi, 2012), and breast self-examination (Norman & Brain, 2005). Research 
findings have indicated that intention is commonly a significant predictor of the 
likelihood of taking action. This means that a health intervention that enhances 
people’s intention will likely lead to them taking actions to improve their health.  
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However, the health belief model has some disadvantages. Firstly, the model 
does not explain which variable may influence another variable, or variables to work 
together to contribute to behaviour change (Sutton, 2001). Second, the definition of 
the variable is not clearly defined (Munro et al., 2007). Finally, the model was able to 
predict behaviour changes with small effects (Munro et al., 2007; Sutton, 2001). 
Furthermore, the outcome in this model is behaviour change, and intention may be 
the major reason for people making behaviour changes. However, there is a gap 
between intention to act and real performance action (Munro et al., 2007). A 
successful intervention based on theory is proposed to clearly explain the factors 
influencing behavioural change and how to implement the intervention program to 
achieve behavioural change (Bandura, 1998). Thus, research on an intervention 
based on the health belief model would need to consider how to enhance the 
likelihood of a person actually taking actions and to increase attention on the factors 
influencing achieving the research outcomes of improved health behaviour. 
2.5.2 Theory of Planned Behaviour 
The theory of planned behaviour (TPB) aims to explain the influence of 
attitude, subjective norms, and perceived behaviours on the intention to perform 
(Ajzen & Fishbein, 1980). This model was developed from the theory of reasoned 
action (TRA) (Munro et al., 2007) and attempts to broaden the applicability of the 
TRA and thereby provide a more comprehensive explanation of behaviour change. 
The theory of reasoned action does not consider people’s perception about their 
control over their ability to perform behaviours. TRA explains that people change 
their behaviour due to individual attitudes and subjective norms, or social pressure. 
The TPB adds the concept of perceived behavioural control to the TRA (Munro et al., 
2007) in order to explain the influence of the level of control over behaviour by a 
 38 Chapter : Literature Review  
person performing the behaviour. In turn, perceived behaviour control is influenced 
by control beliefs, or beliefs held by a person that they can control a particular 
behaviour. The concept of perceived behaviour control is similar to self-efficacy 
(Munro et al., 2007)  
According to the theory of planned behaviour, attitudes, subjective norms, and 
perceived behavioural control may have direct impacts on behavioural intention and 
indirectly affect behaviours (Hayden, 2009). The theory of planned behaviour was 
found to have greater predictive power than TRA (McGuckin, Prentice, McLaughlin, 
& Harkin, 2011). A comparison of the predictive behaviours of TRA and TPB in 
self-monitoring behaviours for chronic disease was undertaken (McGuckin et al., 
2011). In the TRA, subjective norms predicted 33% of the variance in self-
monitoring adherence in those with chronic disease, whereas for TBP, 46% of the 
variance in this behaviour was predicted by attitudes, subjective norms, and 
perceived behavioural control. Therefore, the addition of perceived behavioural 
control when using TPB led to greater predictive power. The strength of the TPB was 
further demonstrated in another study that explained 43% of the variance in adopting 
physical exercise (Plotnikoff et al., 2011). Another study tested TPB in physical 
activity for those with Type 1 and Type 2 diabetes (Plotnikoff, Lippke, Courneya, 
Birkett, & Sigal, 2008). The result showed that 23% of the variance in physical 
activity was explained for Type 1 diabetes and 19% of the variance in physical 
activity was explained for Type 2 diabetes.   
In conclusion, the theory of planned behaviour provides a clear framework, 
including proximal and distal factors for behaviour change. The intention is a main 
predictor for behaviour change. However, there are several weaknesses of the theory 
of planned behaviour. Firstly, there is a gap between behavioural intention and 
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behaviour, as studies have found that intention is higher than actually performing the 
behaviours after intervention (Plotnikoff et al., 2008). Additionally, the TPB 
provides only part of the reason for behaviour change in studies of those with Type 1 
and Type 2 diabetes. The issue of insufficient accounting for variables influencing 
adopting health behaviour (Munro et al., 2007) is similar to the health belief model. 
Therefore, a study by Sutton (1998) suggested that the TRA and TPB may add more 
social factors into the model, and clearer definition of the concepts such as attitudes 
and intention and added concepts. Finally, Sutton (1998) also raised that behaviour 
change really depends on intention from the TPB, however, emotions and belief may 
be factors regarding peoples’ intention to change. 
2.5.3 Trans-Theoretical Model (TTM) of change 
The trans-theoretical model proposes that behaviours change in stages (Hayden, 
2009). The main concepts of this model include decisional balance, the processes of 
change, and self-efficacy. The five stages of change in this model include pre-
contemplation, contemplation, preparation, action, and maintenance (Sutton, 2001). 
There are a number of different reasons that people move through each of the stages 
in this model, for example, people perceived advantage and disadvantage of 
behaviour change and to determine if their behaviours change, typically relapsing 
and revisiting earlier stages before achieving success (Sutton, 1997). Using quitting 
smoking as an example, at the first stage the person is not serious about considering 
stopping smoking. At the second or contemplation stage, the individual gradually 
moves to planning to quit in the next six months. Preparing to stop smoking in the 
next month is the third stage. Taking action and actively engaging in stop smoking 
behaviour occurs is the fourth stage. Changing behaviour to quit smoking takes from 
one day to six months. The last stage is maintenance; where people try to maintain 
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behaviour changes (Armitage & Conner, 2000). However, people may relapse back 
to their unhealthy behaviours and return to an earlier stage (Gottwald & Goodman-
Brown, 2012). To avoid a relapse, the authors proposed that people need stronger 
resilience and greater confidence to achieve continuing maintenance of health 
behaviours.  
Progressing through the process of change involves both cognitive and 
behavioural processes. Cognitive processes include consciousness raising, dramatic 
relief, self-re-evaluation, environmental re-revaluation, and social liberation. 
Behavioural processes relate to stimulus control, helping relationships, social 
liberation, counter conditioning, and reinforcement management. During the change 
procedure there is a different process for moving from one stage to the next stage. 
For example, one study (Finnell et al., 2011) used the trans-theoretical model to 
investigate whether people completed a health care proxy, a legal document 
appointing another person to make health care decisions when necessary (health care 
proxy in America; health care directive in Australia). The results indicated that 
cognitive and behavioural processes of change occurred to a lesser extent in the pre-
contemplation stage. However, the researchers found that self-efficacy dramatically 
increased from the pre-contemplation to preparation stage. Furthermore, research 
indicated that self-liberation is a good predictor for people’s transition out of the pre-
contemplation stage, as demonstrated for example with fruit and vegetable 
consumption (Horwath, Schembre, Motl, Dishman, & Nigg, 2013). Another concept 
of TTM is decisional balance, which is that people weigh the pros and cons of 
behaviour change and then achieve successful changes in their health-related 
behaviour. 
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Based on the above research findings, an intervention developed from TTM 
may have been more successful in supporting behavioural change because people 
were ready for change (Robinson & Vail, 2012). Therefore, the model is widely used 
in many fields such as dietary fat moderation (Greene et al., 2013) and smoking 
cessation (Robinson & Vail, 2012). However, several disadvantages of the TTM 
need to be overcome. Firstly, the boundaries between the stages are not clearly 
described and the time period for each stage is subjective, thereby reducing the 
validity of the definition of each stage (Munro et al., 2007; Robinson & Vail, 2012). 
Furthermore, this model, unlike social cognitive theory, provides little information 
about influencing factors, and does not explain how the variables affect the process 
of change. Another problem is that the model does not describe the mechanism of 
behaviour change (Bandura, 1998). Thus, the effectiveness of an intervention could 
be debatable regarding when people change behaviour and move forward to the next 
stage. 
2.5.4 Social Cognitive Theory 
Social cognitive theory (SCT) was developed from social learning theory (SLT) 
when Bandura added the concept of self-efficacy to refer to the interactive process 
among personal factors, environmental factors, and human behaviour (Munro et al., 
2007). The interactive process is reciprocal (Hayden, 2009) with each factor having 
influence upon other factors, as well as being affected by other factors. SCT proposes 
that self-efficacy and outcome expectancies are key to determining changes in 
behaviour (Armitage & Conner, 2000). Additional factors seen to influence 
behaviour change according to SCT include behavioural capability, observational 
learning, and reinforcement expectancy, as well as reciprocal determinism 
(Anderson-Bill, Winett, & Wojcik, 2011). In order to achieve behaviour change, 
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people can increase their behavioural capability through knowledge and skill training 
in order to understand what to do and how to carry out the behaviour (Lubans et al., 
2012).  
Social cognitive theory has been used to study health behaviour for the 
management chronic disease (Creer, 2008). For adolescents, SCT has been used in 
the fields of both health and education. Studies have applied SCT in investigating 
smoking relapse for adolescents (Van Zundert, Nijhof, & Engels, 2009) and in 
undertaking physical activity (Dishman, Dunn, Sallis, Vandenberg, & Pratt, 2010; 
Plotnikoff, Costigan, Karunamuni, & Lubans, 2013). Other studies were related to 
nutrition and physical activity and sunscreen use for adults. These studies found that 
self-efficacy is the most common and strong factor in predicting whether people are 
likely to change their behaviours. For example, in Van Zundert et al.’s study (2009) 
on smoking relapse, the results showed that adolescents with lower self-efficacy in 
quitting smoking were predicted to relapse three weeks after quitting. Another study 
which tested the use of SCT in promoting adolescent school girls’ physical activity 
(Dishman et al., 2010), found that self-efficacy had a direct impact on physical 
activity. In addition, self-efficacy indirectly affected physical activity through 
perceived barriers. The influence of social support on physical activity was not 
statically significant. Both social support and self-efficacy had a significant impact 
on self-management strategies; however, self-management strategies did not have 
significant effects on physical activity. Another SCT based on online intervention on 
nutrition and physical activity found that the model explained 36% and 22% of 
variations in fruit and vegetable consumption and physical activity, respectively 
(Anderson-Bill et al., 2011). Thus, the research supports that perceived social support 
and use of self-regulatory strategies were strong predictors of physical activity and of 
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fruit, vegetable, and fibre consumption. Self-efficacy was also a good indicator of 
physical activity level and fat intake, but the school-girls’ outcome expectancy had 
no statically significant impact on their dietary intake. Further, positive outcome 
expectation had a negative direct with small effect on physical behaviour (Anderson-
Bill et al., 2011).  
Social cognitive theory has been applied in studies of nutrition, physical 
activity, and general health. The findings indicate that self-efficacy has a positive 
association with healthy behaviours (Anderson-Bill et al., 2011; Lubans et al., 2012) 
and has demonstrated that self-efficacy, social support, perceived barriers, and 
outcome expectancy have both direct and indirect effects on the self-regulation of 
behaviours (Anderson-Bill et al., 2011).  
However, SCT has several limitations. Firstly, the amount of variance in health 
behaviours predictable by SCT is small to medium, explaining from 2% to 36% of 
the variance (Anderson-Bill et al., 2011; Ramirez, Kulinna, & Cothran, 2012). 
Secondly, the model is more complex compared to other theories. Each concept in 
SCT may influence health behaviours, including both direct and indirect effects. The 
complexity of this model, which leads to difficulties in applying it to a whole 
intervention program, explains why health promotion programs are often based on 
one major construct of SCT, namely self-efficacy (Armitage & Conner, 2000) 
Summary 
Health behaviour theories have been developed to guide programs for 
improving health behaviour. Each type of theory has its own purpose for solving 
specific behaviours, either via a mediator or not. It is difficult to draw conclusions 
about which theory is the best. For example, Noar & Zimmerman (2005) found in 
their study of the application health behaviour theories that most studies used just 
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one theory to investigate health issues, with only 6% of studies using more than one 
theory. However, the latter studies using multiple theories usually only looked at 
selected concepts derived from each of the different theories to test their predictive 
ability on health action. Nevertheless, from this overview of health behaviour 
theories, it is true that some theories such as the health belief model have better 
predictive power (Noar & Zimmerman, 2005; Wang, Charron-Prochownik, Sereika, 
Siminerio, & Kim, 2006). The choice of theory depends on the research question, 
and as outlined in the above literature review, self-efficacy may be the most 
important personal factor in behaviour change and as a predictor of behaviour change 
(Plotnikoff et al., 2013). Self-efficacy is an important element of social cognitive 
theory  and is commonly found in other health behaviour theories (Bandura, Adams, 
& Beyer, 1977). People with higher self-efficacy are more likely to perform certain 
tasks, and therefore more likely to change health behaviours. The self-efficacy model 
not only clearly explains concepts, but also outlines what to do and how to increase 
self-efficacy levels and lead to behaviour change. Accordingly, asthma self-
management techniques for adolescents in Taiwan in this study were developed 
based on the self-efficacy model. 
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Table 2-4: Summary: Health Behaviours Theory/model  
Theory/ model Assumption Key concepts Research findings Weakness 
Health Belief Model  
(HBM) 
People beliefs about their 
susceptibility to disease, and 
their perceptions of the 
benefits of trying to avoid it, 
influenced their readiness. 
Perceived 
susceptibility 
•Perceived severity  
•Perceived benefit of 
action 
•Perceived barriers to 
action  
•Cues to action 
•Self-efficacy  
Intention was commonly a 
significant predictor of 
likelihood of taking of 
likelihood of taking action.  
•Weight of six determinants  
is not clearly explained 
• Lacks operational 
definition of the concepts  
•Power of predication is low 
 
Theory of Planned 
Behaviour (TPB) 
Behaviours intention is the 
most important determinant 
of behaviours. Intention is 
determined by individual 
attitude, belief of 
behaviours. 
•Behaviours attitudes  
•Subjective norms,  
•Attitude 
•Perceived behaviour 
control (self-efficacy) 
Intention is main predictor 
for behaviour change. 
efficacy is more important 
element  
•There is gap between 
intention and behaviour 
•The model required more 
account of variables that 
influence adopting health 
behaviours 
•Behaviours change depends 
on intention, however, 
emotion and belief may be 
factors influencing people’s 
intention to change   
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Theory/ model Assumption Key concepts Research findings Weakness 
Trans-Theoretical Model 
of Change (TTM)  
The trans-theoretical model 
proposes that behaviours 
change in stages The main 
concepts of this model 
include decisional balance, 
the processes of change, and 
self-efficacy. The five stages 
of change in this model 
include: pre-contemplation, 
contemplation, preparation, 
action, and maintenance. 
Each stage has a number of 
qualitative different and 
reasons that people move 
through these stages, 
typically relapsing and 
revisiting earlier stage 
before success  
•Pre-contemplation 
•Contemplation 
•Preparation 
•Action 
•Maintenance 
 
•Self-efficacy had 
dramatically increased from 
the pre-contemplation to 
preparation stage. 
Furthermore, research 
indicated that self-liberation 
is as a good predictor for 
people’s transition out of the 
pre-contemplation stage  
•Another concept of TTM is 
decisional balance, which is 
that people weigh the pros 
and cons of the behaviour 
change and then go through 
to successes change their 
health-related behaviour. 
•The boundaries between  
one stage and next stage is 
not clear and time period for 
each stage is subjective  
•The model does not give 
ideas on how to facilitate 
individuals moving from 
one stage to the next stage 
• The model does not 
describe the mechanism of 
behaviour change 
Social Cognitive Theory Behaviours, personal factors, 
and environmental factors 
interact with each other. 
•Behavioural capability 
•Expectations 
•Expectancy 
•Self-efficacy 
•Studies found that self-
efficacy is the most common 
and strong factor in 
predicting whether people 
are likely to change their 
•The amount of variance in 
health behaviours 
predictable by social 
cognitive theory is small to 
medium 
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Theory/ model Assumption Key concepts Research findings Weakness 
•Observational learning 
•Reinforcements 
•Emotional arousal  
•Locus control 
 
behaviours  
•Self-efficacy indirectly 
affected physical activity 
through perceived barriers 
• Both social support and 
self-efficacy had a 
significant impact on self-
management strategies 
•Positive outcome 
expectation had a small 
effect on physical behaviour  
•The model is more complex 
compared to other theories. 
•The complexity of this 
model, which leads to 
difficulty in applying it to a 
whole intervention program, 
explains why health 
promotion programs are 
often based on one major 
construct of SCT, namely 
self-efficacy 
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2.6 SELF-EFFICACY 
Self-efficacy refers to people believing they have the ability to achieve desired 
outcomes  (Bandura, 1995). Generally, people with a strong sense of self-efficacy are 
more willing to face their challenges and overcome them (Bandura, Cioffi, Taylor, & 
Brouillard, 1988). In contrast, people with lower self-efficacy try to escape or avoid 
difficult tasks. Usually, the three main domains of people’s self-efficacy include 
magnitude, strength, and generality (Lenz & Shortridge-Baggett, 2002). Firstly, the 
magnitude of self-efficacy concerns the individual’s feelings about the level of 
difficulty in performing a required task, such as “how difficult it is to complete a 
PhD thesis”. Secondly, self-efficacy strength refers to the amount of conviction a 
person has about successfully performing tasks at diverse levels of difficulty, for 
example, “how confident am I that I can complete my thesis?”. Finally, the 
generality of self-efficacy refers to whether the experience of self-efficacy can be 
applied in a new or difficult situation. Based on these ideas, motivation and 
performance are the key elements in self-efficacy.  
The development of a high level of self-efficacy in coping with their diverse 
life courses by adolescents can have a positive impact on their whole life-span (van 
Es, Nagelkerke, Col,land, Scholten, & Bouter, 2001), particularly in health 
promotion (Pajares & Urdan, 2006). Puberty is the life transition stage from child to 
adult, where as teenagers, the individuals  faces some challenges and need to learn 
how to deal with these changes independently (Nielsen, 1987). Older adolescents 
continue to expand their activities and have more responsibilities in making decisions. 
During this period, if adolescents receive continuous encouragement and positive 
feedback from other significant people, they will feel empowered (Knight, 2005). 
This will give an advantage to adolescents’ coping with developmental problems. 
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Thus, if adolescents develop greater self-efficacy; it will help them to succeed 
through the transition into adulthood. This is of particular importance for adolescents 
with chronic disease. For example, one asthma study (Bruzzese, Kingston et al., 2011) 
based on social cognitive theory included several sessions of asthma self-
management. The intervention was to facilitate adolescents in how to control their 
asthma and ways of coping with associated health. The findings showed that self-
efficacy and self-management behaviours for asthma were enhanced and adolescents’ 
health was improved. However, managing behaviours for adolescents who had an 
asthma attack once did not improve at the end of data collection. This study was 
designed and provided insight into the issue. Such a study would contribute to the 
knowledge of self-efficacy and asthma self-management behaviours. This would be a 
maximum function for self-management in improving asthma care for adolescents.  
2.6.1 Sources of self-efficacy  
Self-efficacy plays a crucial role in promoting health behaviour. The sources of 
self-efficacy identified by Bandura (1994) are that people’s beliefs about their 
efficacy can be developed through four main sources of influence. If intervention 
studies are based more on these sources of self-efficacy; people will have a greater 
change in behaviours (Bandura & Adams, 1977; Jang & Yoo, 2012; Korpershoek, 
van der Bijl, & Hafsteinsdóttir, 2011). The main sources of self-efficacy are 
performance accomplishment, vicarious experience, verbal persuasion, and 
physiological information (Bandura, 1994; Strecher et al., 1986). The first 
information source of performance accomplishment, also known as mastery, is seen 
as the most important source of efficacy information (Bandura, 1994), where an 
individual’s past experiences are influential. Early experience plays a key role in 
developing self-efficacy (Lenz & Shortridge-Baggett, 2002), with both negative and 
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positive previous performance outcomes impacting on each individual’s motivation 
and willingness to carry out a task (Knight, 2005). In addition, people with more 
successful experiences have higher levels of self-efficacy and greater confidence to 
perform tasks. The experience of defeat results in people having weaker self-efficacy, 
and being less likely to try to complete their tasks. Thus, clinical health professionals 
who face patients with uncontrolled chronic disease need to provide creative mastery 
experiences, such as skills training to increase patients’ success in controlling their 
disease. Providing such experience can be a useful way to enhance patients’ self-
management behaviours and increase self-efficacy for self-care.  
Secondly, vicarious experience is another source of self-efficacy also referred 
to as modelling. People’s individual self-efficacy may be enhanced through 
observation of other successful cases (Lenz & Shortridge-Baggett, 2002). Learning 
comes not only directly from a person’s own practice of a behaviour but also 
indirectly, such as through observation. However, if people observe others’ failures, 
it can reduce their self-efficacy and willingness to perform a particular behaviour. In 
order to provide the best vicarious experience the model being observed needs to 
have similar characteristics to the observer. For example, clinical professionals could 
invite patients who are successful in dealing with chronic disease to share their 
experiences with patients who are newly diagnosed with the particular chronic 
disease. Usually, the more similar the model is to the observer in diagnosis, age, and 
gender the greater the self-efficacy (Lenz & Shortridge-Baggett, 2002). Although 
vicarious experience is weaker in building self-efficacy compared to performance 
accomplishment, it is suitable for people who do not have sufficient experience, or 
doubt their ability to self-care (Bandura, 1997a).  
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The third source of self-efficacy, verbal persuasion, is where individuals are 
convinced of the importance of a behaviour by receiving advice and suggestions 
from others, which leads to their sense of their ability and skills being enhanced 
(Bandura, 1995; Lenz & Shortridge-Baggett, 2002). Moreover, verbal persuasion 
could directly increase a person’s self-efficacy beliefs. For example, as adolescents 
with asthma gradually develop their confidence to control their disease, the physician 
expresses appreciation and praises their self-monitoring behaviours when they visit 
the outpatient department. The physician’s appreciation will act as positive 
reinforcement. This leads to adolescents repeating their self-monitoring behaviours. 
This is a positive example and may lead to adolescents putting in more effort 
regarding their asthma control. On the other hand, negative verbal persuasion seems 
to weaken a person’s self-efficacy. In general, the level of credibility, like 
professional status, trustworthiness, or prestige may generate more effectiveness. 
Health related professionals such as physicians are the best people to persuade 
behaviour changes (Tan & Hung, 2006).  
Finally, information about physiological and emotional states impacts on an 
individual’s sense of self-efficacy (Bandura, 1997b; Ringlever et al., 2013). Signs 
such as fatigue, anger, or pain, indicate that a person is weak and vulnerable in 
physical self-efficacy. In addition, negative thoughts or feelings could reduce their 
self-confidence. However, if patients are able to be aware of their negative 
physiological and emotional states, they can then manage these feelings and 
symptoms, which can also enhance patients’ self-efficacy. Therefore, enhancing a 
sense of well-being in physical and emotional states might increase belief in self-
efficacy (Caprara, Pastorelli, Regalia, Scabini, & Bandura, 2005). Moreover, 
increased self-awareness of a person’s physical and emotional state can help a person 
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to recognize the effects of these states, and learn strategies to reduce the negative 
impact of such states on health. This will also help people to enhance self-efficacy.   
In conclusion, although knowledge is a key source for enhancing individual’s 
self-efficacy, vicarious experiences, verbal persuasion, and self-appraisal work 
together with performance accomplishment to influence self-efficacy. Therefore, 
people who attain high self-efficacy will be in a better position to adopt and maintain 
healthy behaviours. 
2.6.2 Outcome-expectancy  
An outcome expectation refers to the outcome people expect from engaging in 
a particular behaviour (Bandura, 1977; Strecher et al., 1986). Although self-efficacy 
may be stronger in predicting outcomes of behaviour (Bandura, 1977; Carey, Kalra, 
Carey, Halperin, & Richards, 1993; Jensen, Turner, & Romano, 1991; Zebracki & 
Drotar, 2004), outcome-expectation still plays a key role in changing behaviour. 
When people anticipate positive outcomes after they carry out certain behaviours, 
they will be more willing to perform those behaviours (Anderson-Bill et al., 2011; 
Clerisme-Beaty et al., 2011; Lubans et al., 2012; Ramirez et al., 2012). For example, 
one patient with asthma said that “if I followed the doctor’s advice, such as taking 
asthma control medication, avoiding exposing allergen, and monitoring my lung 
function, my asthma would be well-controlled. After my asthma is well-controlled, I 
am able to have a cold drink or ice cream, I really like cool drink. Thus, I take 
asthma medicine regularly and put the mask on face to avoid cool and polluted air in 
morning.” This example supports the idea that positive outcomes will be more 
attractive for adolescent’s follow-up asthma treatment. On the other hand, negative 
outcome expectancy, such as side effects of medications, may decrease adherence 
(Zebracki & Drotar, 2004). Although research has shown that outcome expectancy 
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has provided less explanation in predicting behaviour (Carey et al., 1993; Clerisme-
Beaty et al., 2011; Jensen et al., 1991; O’Hea et al., 2009), this does not mean that 
outcome expectancy is not important. For example, a study surveyed self-efficacy 
and outcome expectancy to determine how to influence young and middle-aged 
physical activity. Results showed that self-efficacy had effects on physical activity 
through outcome expectancy and perceived barriers. Thus, people with low outcome 
expectation who had more barriers to physical activity were not likely to undertake 
physical activity (Ayotte, Margrett, & Hicks-Patrick, 2010).  Studies related to 
asthma self-management and exploring outcome-expectancy in asthma control are 
rare. Therefore, this thesis includes an examination of how outcome expectancy 
affects asthma self-behaviours and health outcomes. 
2.7 IMPLICATIONS FOR AN ASTHMA SELF-MANAGEMENT 
PROGRAM  
An effective asthma self-management program is likely to demonstrate its 
effectiveness in terms of the asthma being well-controlled. The meaning of well-
controlled asthma is that day and night symptoms of asthma, medications, and 
frequency of asthma attacks are minimized (Zarei, Valizadeh, & Bilan, 2013). 
Asthma control in adolescents is usually poorer compared to that in other groups 
(Masterson et al., 2011; Sadof & Kaslovsky, 2011). Although there are asthma self-
management programs (Berg et al., 2004; Bruzzese, Kingston et al., 2011; Cloutier, 
Tennen, Wakefield, Brazil, & Hall, 2012; Joseph et al., 2007; Magzamen et al., 2008; 
Shaw et al., 2005) in the USA for adolescents, Srof, Taboas, and Velsor-Friedrich 
(2012) have criticised these programs as paying insufficient attention to adolescents’ 
developmental needs, which may contribute to the lack of effectiveness of adolescent 
asthma self-management. Another criticism of these programs is the failure to meet 
the requirements of clinical trials, such as appropriate randomization or sufficient 
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effect size, and integrating asthma care into adolescents daily schedules (Bruzzese, 
Idalski Carcone, Lam, Ellis, & Naar-King, 2013). Outcome measures for these 
programs are not consistent, for example, the effectiveness of asthma programs were 
measured by sub-items of the Asthma Control Test. Furthermore, if the intervention 
lacked a sound theoretical basis and did not include the psychological context for the 
asthma program (Stinson, Wilson, Gill, Yamada, & Holt, 2009), the intervention was 
less likely to be effective in enhancing health promotion behaviours of adolescents.  
According to the above explanation, this study developed a new program, the 
asthma self-management program for adolescents in Taiwan, based on the self-
efficacy model including applying strategies of performance accomplishments, 
vicarious experiences, verbal persuasion, and self-appraisal to enhance self-efficacy 
of adolescents with asthma. Strategies include increasing knowledge of asthma and 
enhancing self-monitoring behaviours in order to advance compliance to medication, 
which in turn could lead to benefits in asthma control  (Al-sheyab, Gallagher, Crisp, 
& Shah, 2012; Hennessy-Harstad, 2013) and lung function (Kirk et al., 2013) .  
In the past, many programs (Maa et al., 2010; Tzeng et al., 2010) have used 
one-to-one or group interventions to deliver self-management programs. More recent 
approaches include technology such as cell phones (Britto et al., 2012). Moreover, in 
order to help participants to succeed in asthma self-management, technology, cell 
phone calls, and text messages may be beneficial (Petrie, Perry, Broadbent & 
Weinman, 2012; Fjeldsoe, Marshall & Miller, 2009). Mobile phones for phone calls 
and text messages are a large part of people’s current lives, particularly in teenagers 
and young people (Fjeldsoe, Marshall, & Miller, 2009). As adolescents carry their 
phones with them everywhere, at all times, using mobile phones to deliver 
information regarding health care may be a good choice (Klasnja & Pratt, 2012). For 
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example, some studies included text messages in their intervention program in order 
to remind participants to take their medication and be aware of their health goals 
(Britto et al., 2012; Petrie, Perry, Broadbent, & Weinman, 2012). Results of such 
studies have indicated positive impacts on disease control. For example, 
improvement of participants’ asthma symptoms (Seid et al., 2012), reduction in 
variability of peak expiratory flow rate between day and night (Ostojic et al., 2005), 
and increased adherence to medications. Furthermore, telephone consultations have 
also been found to be beneficial (Rhee, Belyea, Hunt, & Brasch, 2011; Zarei et al., 
2013). Bandura (2004) emphasised the need for people to have support during the 
formation of new health habits. If participants do not receive support and guidance, 
they could quickly give up performing asthma self-management behaviours. 
Research has also suggested that multiple sessions may generate more effects of self-
efficacy for patients (Guevara, Wolf, Grum, & Clark, 2003). Hence, this study 
included face-to-face meetings, in addition to cell phone consultations, and a short 
message to support and motivate the participants to carry out an asthma self-
management plan (see Figure 2-1).  
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Figure 2-1 The Concept Framework for Asthma Self-management program (Adopted from Shortridge-Baggett & VanderBijl,1996) 
Efficacy-expectation 
Person 
I Age 
II Gender 
III Illness of age 
IV Smoking history   
V  Asthma levels of severity   
Ⅵ family smoking experience  
Asthma self-management 
behaviour:  
I Prevent symptoms  
II Manage symptoms  
Outcome-expectation 
Health outcomes 
Asthma control test  
I. Performance accomplishment 
 Goal setting 
 Self-monitoring 
 Inhaler usage 
 Writing asthma action plan   
 Asthma information   
 The Booklet  
    III. Verbal persuasion 
 Encouragement  
 Telephone following up 
 Inspire motivation  
 Appraisal themselves 
IV.Self-appraisal 
 Reduce their stress 
 Effective coping behaviours  
 Dealing with fear of an asthma  
     attack 
 Diary of asthma   
Environment  
Asthma self-management program information 
sources 
II.Vicarious experience 
 Sharing story of asthma 
experience from someone like 
themselves  
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Chapter 3: Methods 
This chapter describes the research design used to develop and evaluate 
the effectiveness of the newly developed asthma self-management program 
for adolescents with asthma living in Taiwan. The methods for determining 
the effectiveness of a self-management program on the primary outcome of 
self-efficacy and on the secondary outcomes of outcome expectancy, asthma 
prevention, and management behaviours, as well as the Asthma Control Test 
are outlined. In addition, the study setting and participants are presented. The 
protocol for the asthma self-management program is introduced and the 
nature of usual care for the control group is described. The instruments for 
measuring self-efficacy, outcome expectancy, prevention, and management 
behaviours, as well as the health outcome: the Asthma Control Test, are 
described. The data collection process, ethical considerations, and data 
analysis are presented in this chapter. Finally, the pilot study is outlined, 
including how the pilot results were used to modify the implementation of the 
asthma self-management program. 
3.1 RESEARCH DESIGN 
A randomized, two-arm and parallel-group controlled trial was 
conducted in this study to address the study questions. This study included a 
follow-up of four weeks to evaluate the outcomes. Before the randomization, 
all data such as asthma self-efficacy, self-management behaviours, outcome 
expectancy, and the Asthma Control Test were collected at baseline (see 
Table 3-1.
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Table 3-1 Research Design of Intervention of the Asthma Self-management Program 
Pre-test    Intervention  Post-test 
Baseline 
(T1) 
 Groups  Week 1 Week 2 Week 3 Week 4 At the end of Week 4 
(T2) 
 
 O1 
 
Randomization 
Control  Usual asthma care   
 
Experimental  
Asthma Self-management Program O2 
X 1 
+Text message 
X 2 
+Text message 
X 3 
+Text message 
Phone call  
+Text message 
 
X 1-3: Face-to-face interventions 
T1: Baseline data collection; T2: Post-test at Week 4  
O1: Primary and second outcome measures at baseline  
O2: Primary and second outcome measures at the end of Week 4 
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3.1.1 Sample  
All adolescents with asthma who met the inclusion criteria and their 
parents were invited to participate in this study. Inclusion criteria for 
adolescents in this study were: 
 Diagnosed with asthma at persistent moderate or persistent severe 
levels at least 3 months prior as assessed by a physician and 
subsequently received asthma treatment  
 Aged between 12 to 18 years old 
 Able to converse in Mandarin/Taiwanese 
 Owned a mobile phone and was able to use it. 
Although similar medication and treatment were prescribed for patients 
diagnosed with intermittent mild and persistent mild or moderate or severe 
levels of asthma, the National Heart, Lung, and Blood Institute recommend 
referral to an asthma specialist for the patients who have persistent moderate 
asthma (NHLBI, 2007). 
Exclusion criteria: 
 Adolescents with asthma were excluded from the study if they were 
participating in another research protocol, or   
 If they had a cognitive deficient disease, such as developmental 
delay or were diagnosed with a mental health disability and were 
unable to care for themselves. 
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Sample size 
The sample size was calculated according to the change expected in 
self-efficacy. Firstly, previous studies that had participants in the same age 
group as this study (adolescents) and used a similar research design were 
explored (Bruzzese, Kingston et al., 2011; Pichora, 1997). However, only one 
study (Pichora, 1997) had used a self-efficacy instrument and explained how 
the self-efficacy scores were calculated, and clearly presented the differences 
between the control and experimental groups after an intervention. 
Accordingly the sample size for the current study was calculated, with power 
of 80%, 95% significance level and two tailed, for determining at least a 
difference of 6.3 units between the control and experimental groups in scores 
of self-efficacy from the previous study (Pichora, 1997). Thus, the required 
sample size was 47 participants for each group. Furthermore, an anticipated 
attrition rate of 19.1% respondents was based on a previous study of 
adolescent self-management (Bruzzese, Sheares et al., 2011). However a total 
of only 90 participants were recruited for this study compared to the 
estimated required sample size of 94. This was estimated to be satisfactory as 
the attrition rate for the current study was less than the attrition rate reported 
in a previous study (Bruzzese, Kingston et al, 2011).   
3.1.2 Recruiting  
The researcher found potential participants by using the computer to 
check the clinic medical records for asthma patients before the outpatient 
department opened every day. The researcher then gave the list of potential 
participants to paediatricians and asked them to confirm them as potential 
participants who could agree to participate in this study. After the adolescents’ 
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appointment with the physician, the nurse at the clinic guided the adolescents 
who met the criteria for participation to the researcher’s meeting room. 
Next, the principal researcher explained the purpose, nature, risks, and 
benefits of this study to potential participants and their parents. All treatments 
and medications for asthma continued to be provided whether they agreed to 
participate or not. Additionally, all participants were asked to record that they 
took their medicine and when they monitored their peak expiratory rate 
during the four week period of the study. Adolescents and their parents who 
agreed to participate were then asked to provide assent and consent in writing. 
3.1.3 Randomization  
Before formal study, assistant-1 used a computerized sequence 
generation randomization table to determine the participant groupings and 
placed the results in a sealed envelope. 
After baseline data collection, participants were allocated to the control 
or experimental groups through a random process. When the participant 
completed the baseline data information, assistant-2 asked participants to 
open the sealed envelope. If the participants had the number 2, they were 
allocated into the intervention group and received the asthma self-
management program from the researcher, as well as receiving their usual 
asthma care. If participants had the number 1, they received the usual asthma 
care from the registered nurse. All participants in the study received a peak 
flow meter. Those who received the asthma self-management program were 
requested to record their peak flow score in their diary of asthmatic triggers, 
symptoms, and signs for participants, however, participants who received the 
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usual asthma care recorded their peak expiratory flow score on a paper made 
by the researcher.  
3.2 SETTING  
This study was conducted in the Chung Gung Medical Hospital, Taipei 
and Taoyuan, located in the northern regions of Taiwan. This teaching 
hospital provides a 3506-bed medical service for approximately two million 
outpatients annually. There are outpatient clinics from Monday to Saturday to 
provide services for children and adolescents with allergies in the Department 
of Paediatric, Allergy, Asthma, and Immunology. The outpatient department 
provides medical consultation for diagnosis and treatment of asthma, 
including lung function, allergen examination, and regular planning for 
follow-up. The clinical nurses in this department provide asthma information 
to patients or their parents according to the doctors’ prescription. This 
hospital was selected as the research setting as it provides a high standard of 
service, teaching, and research. Moreover, it provided the highest number of 
potential participants for this study, namely adolescents with asthma, as 
outlined in the research design. 
3.2.1 Intervention  
Participants randomized to the intervention group received the self-
management intervention, as well as the usual educational program. 
Participants who were allocated into the control group received the usual 
asthma education care provided by registered nurses at the outpatient 
department. Both the experimental and control group interventions are 
described in detail in the following sections and summarised in Table 3-2. 
The next section firstly illustrates the contents of the asthma self-management 
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program development based on the theoretical model and then explains how 
this program was delivered to participants  
The asthma self-management program development  
The asthma self-management program for adolescents with asthma in 
Taiwan was developed by researcher according to Bandura’s self-efficacy 
model using the four sources of information for enhancing self-efficacy: 
performance accomplishments, vicarious experiences, verbal persuasion, and 
emotional arousal. The content for this new asthma self-management program 
is presented according to each of Bandura’s (1997 a) sources for enhancing 
self-efficacy (see Table 3-2).  
Additionally, the content of the asthma information was developed 
based on the National Asthma Educational and Prevention Program Experts 
Panel Reports 3: Guideline for Diagnosis and Management of Asthma and the 
four components of asthma care: assessing and monitoring asthma severity 
and asthma control, education for a partnership care, control of environmental 
factors, and comorbid conditions that affect asthma and medications.  
Performance Accomplishment  
Opportunities were provided for adolescents to master their 
performance in inhaler usage and peak flow manipulation. Firstly, the process 
of providing experience in performance accomplishment included discussions 
about how the inflammation of airways in asthma impacts on activities to 
control their asthma, the short and long-term effects and differences in 
treatment and care, as well as the trigger of asthma through computer based 
presentation. Exercises in goal setting were designed to provide experience in 
controlling and managing their asthma. Question-and-answer sessions, as 
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well as discussion were included throughout the self-management program. 
During the discussion, the researcher understood participants’ belief of 
asthma. Then to explain aims of treatments and correct their mistakes about 
asthma. Both discussion and explanation were to promote participants’ 
performance accomplishment. Also, during discussion, the researcher gave 
encouragement and praise to participants. Therefore, some strategies in the 
asthma self-management program were not only one source but also included 
more one sources for increasing self-efficacy. 
Furthermore, the adolescents’ stage of cognitive development was 
considered in the asthma self-management program. In order to increase 
performance accomplishment for younger adolescents with asthma, the 
researcher used a different communication style for adolescents aged 12-15 
years from the style used for older adolescents, to account for the cognitive 
developmental differences in age (Nielsen, 1987). For example, the 
researcher asked young participants (12-15 years) questions using more 
concrete points, such as: “how did you feel about using your inhaler for 
symptoms of asthma when you were in school because you did not like your 
friend knowing you had an asthma diagnosis?”. However, the researcher used 
different language for older adolescents in asking questions by referring to 
their level of embarrassment if they had an asthma attack and needed to use 
the inhaler. Furthermore, the level of language in the booklet was adjusted to 
the reading level for those aged 12-15 years and those older than 15 years was 
two grade levels below participants’ current education level, according to the 
recommendations for making literature suitable for adolescents of different 
ages (Andrus & Roth, 2002). Two people then reviewed the appropriateness 
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of the level of reading for the booklet. For example, the booklet for younger 
adolescents (12-15 years) was reviewed by a 5
th
 grade student (10 years). 
Similarly, the booklet for older adolescents (16-18 years) was reviewed by a 
7
th
 grade student (13 years). The researcher asked two people who were 
elementary and middle students to read the booklet and then requested that 
they change or rewrite the sentence if they did not understand the meaning of 
any sentence, or if the words used were not common for the age grouping on 
the booklet.  
The contents of the booklet included asthma action plans, goal setting, 
correctly using the peak expiratory meter and inhaler, and a diary of asthma 
triggers, symptoms, and signs. These items would promote participants’ 
preformation accomplishment. Finally, physiological information, such as 
relationships between stress and asthma, was also included in the booklet. 
The booklet will be useful for more than one information source. While it 
provides vicarious experience by providing models of successful self-
management it also includes learning material that is important for promoting 
performance accomplishment. Thus, the booklet, Living with Asthma 
Together (Chinese 與 氣 喘 共 舞 ), was given to participants in the 
experimental group at the first face-to-face intervention session in order to 
support and remind participants about how to keep their asthma well-
controlled.  
The home work in asthma self-management that participants were 
asked to do, was to monitor their PEFR and take their asthma medication. 
Participants were asked to these data in the booklet: which was given a type 
of diary. The participants who received the asthma self-management program 
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were encouraged to look at their results, such as symptoms of asthma and 
peak expiratory flow. Then participants were requested to modify their 
asthma treatment, such as adjusting the dose of their asthma control 
medication. Furthermore, high peak expiratory flow rate or fewer symptoms 
of asthma also offered positive feedback to participants that they were 
achieving control of their asthma. Also, each meeting, the researcher asked 
participants what happen about their asthma control and what to do if their 
asthma got worse. 
Additionally, the researcher discussed with participants how to 
communicate with doctors. For example, participants were encouraged to tell 
doctors their feelings when they carried out their asthma action plan and what 
happened to their asthma when they were at home or school. Participants 
were advised that the more they told the doctor, the more understanding the 
doctor could have, and thus be more able to modify participants’ prescriptions, 
according to participants’ asthma condition. Such discussions were aimed at 
improving participants’ cooperation with health professionals due to the 
potential benefits of enhancing adolescents’ asthma self-management 
behaviours. 
Vicarious Experience 
Secondly, vicarious experience as an information source for raising 
self-efficacy was achieved by providing stories about adolescents who had 
been successful in managing their asthma and who were similar in gender and 
age to the participant (younger adolescents 12-15 years; older adolescent 16-
18 years).  
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The stories included the experiences of six cases of adolescents with 
asthma symptoms, behaviours in dealing with symptoms of asthma, feelings 
about asthma symptoms in the initial period of asthma diagnosis, as well as 
sharing what happened when they were willing to perform prevention and 
management behaviours to achieve stable asthma. Moreover, the asthma 
stories let participants know that they were not the only ones who had trouble 
with asthma control. The asthma stories gave advice and shared experience to 
participants for keeping their asthma well-controlled. Thus, vicarious 
experience was also included in the booklet and increased participants’ self-
confidence to carry out the asthma self-management program. The booklet 
used some cartoon type characters to provide encouragement, such as “I can 
do, so can you”. Moreover, case studies offered suggestions to participants as 
to how they would be able to control their asthma.  
Participants were requested to read the stories after the Week 1 meeting. 
The researcher used the stories in the discussions with the participants at 
Week 2 to ask some questions that facilitated them comparing the person in 
the story/case study with their condition. The questions aimed to inspire 
participants to do well in controlling their asthma and to reflect on the 
similarities and differences between their own asthma condition and 
management in contrast to the person in the story/case study. Such stories 
provided vicarious experience, as they had the capacity to provide a model for 
how participants in the study could adapt their own behaviour to be more 
successful in managing their own asthma. 
Additionally, watching videotapes of models, of similar age to 
participants, on how to use the MDI (Metered dose inhaler) also provided 
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vicarious experience. Participants would be able to observe what was wrong 
and what precautions they might take. Demonstration of how to use inhaler 
by models who are peers, may increase participants’ willingness and interest 
to learn methods for having well-controlled asthma. 
Verbal Persuasion 
Thirdly, verbal persuasion, a type of support, was used when 
participants began to change their behaviour. The researcher provided 
positive feedback when participants’ actions were good, such as correct 
inhaler and meter usage. In addition, family involvement in the asthma self-
management program provided a support system for adolescents’ 
performance of positive asthma self-management behaviours. Thus, the 
researcher encouraged parents to be open-minded, listen to, and give positive 
feedback to adolescents with asthma. Similarly, during the intervention 
process, the researcher encouraged participants to adopt self-management 
behaviours through positive verbal words such as “you can succeed in asthma 
control” to inspire participants’ motivation. Furthermore, the researcher 
telephoned participants to enquire about their progress in asthma self-
management during the four-week intervention period. The researcher helped 
participants to solve asthma related-problems through discussion. In addition, 
text messages were sent by a smartphone app: (LINE) as reminders to 
encourage participants to keep up their self-management behaviour (Webb, 
Joseph, Yardley, & Michie, 2010). 
Self-Appraisal 
Finally, discussions were conducted with the adolescents with asthma to 
enhance their awareness of their physiological and psychosocial responses to 
undertaking asthma self-management. Such awareness was the first step in 
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introducing them to relaxation techniques and methods, as well as methods 
for coping with trying to undertake self-management. Different methods of 
stress relief were discussed, such as adopting a more healthy diet, asking for 
help, and how to deal with fear of an asthma attack. Similarly, the researcher 
discussed with participants’ parents, who accompanied their children for the 
face-to-face meetings, how to help their children when they had an asthma 
attack to be more aware of their experience, as well as their feelings.  
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Table  3-2: The Asthma Self-Management Program Based on Information of 
Sources of Self-Efficacy  
Information of 
sources of self-
efficacy 
The Asthma Self-Management Program 
Performance 
accomplishment 
 
Discuss and explain what asthma is 
Explain and discuss classification of asthma  
Explain and discuss causes of uncontrolled asthma  
and an asthma attack 
Discuss function of PEFR, medication and avoidance 
of triggers  
Explain aims of “My Asthma Action Plan” and  
“Diary of Symptoms and Signs of Asthma” and  
making an action plan  
Invite participant to review and add more goals 
about  
asthma 
Discuss different roles of control medications and  
quick-relief medications 
Demonstrate different inhaler types (Metered-dose  
Inhaler/Tubular/Diskus) and how to manipulate  
Explain the possible side effects of medications and  
discuss them and give suggestions to solving the  
problems 
Correct their mistakes- steps. 
Watch video tape of Metered-dose Inhaler  
/Tubular/Diskus  
Assess how participants usually deal with an  
asthma attack  
Discuss the steps for dealing with an asthma attack 
Discuss other things that can help control asthma  
Undertake exercise  
Work with doctor 
Healthy eating 
Have you noticed anything at home, school, or work  
that makes your asthma worse? 
Confirm that the participant knows what to do if  
asthma gets worse  
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Information of 
sources of self-
efficacy 
The Asthma Self-Management Program 
Encourage and praise participants to ask questions  
Vicarious 
experience  
Discuss a real experience of an asthma story  
Watch video tape of MDI/Tubular/Diskus 
Verbal persuasion   
 
 
Explain that asthma can be managed and it is 
possible to prevent worsening of asthma (show 
picture: stepwise approach) 
Encourage participant “Good asthma control will  
help you now and in the future” 
Positive feedback to participants when they have  
good behaviours to deal with problems 
Encourage participants "You are the most important  
person to manage your asthma“ 
Encourage their good management steps  
Self-appraisal  Discuss relationship between stress and asthma  
condition 
Discuss how to deal with their fear of asthma attack 
Discuss how to cope with stress  
 Aware your feelings  
 What are you worried about? 
 Choose the coping method that is useful to you  
 Asking for help from your friends, family, and  
      teachers  
Understand individual feelings of asthma flare-ups 
 Phone call 
 
Performance 
accomplishment  
Verbal persuasion/ 
positive feedback 
How are you progressing with asthma 
What medicines are you taking? Encourage them 
Do your medications cause any problems? 
What problems did you have when you managed 
 your asthma action plan? 
Verbal persuasion 
(Text messages) 
Taking your preventer medicine/measure every day  
protects you from asthma symptom 
A puff of your preventer each day keeps doctor away 
R U taking medicine, remember to keep your relief 
inhaler with you at all times 
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Information of 
sources of self-
efficacy 
The Asthma Self-Management Program 
Explain the medicine in their preventer does not  
work immediately but if used regularly it will reduce 
the inflammation that cause asthma 
You can control your asthma by taking your 
preventer every day 
No asthma symptoms does not mean no asthma 
Avoidance of asthma triggers 
 
3.2.2 Usual asthma care for the control group 
The usual asthma care for the control group, which was based on the 
guidelines of the Bureau of Health Promotion in Taiwan, was conducted by 
nurses in the Outpatient Department of Nursing (Tzeng et al., 2010). The 
contents of this asthma care accorded to the Bureau of Health Promotion in 
Taiwan, including explaining the nature of asthma, controlling triggers of 
asthma, manipulation of a peak flow meter, medication usage, assessment of 
severity of asthma, and introduction of diary of asthma symptoms and signs. 
The usual asthma care included a definition of asthma, explanation of how to 
control of environmental factors that induce asthma attacks, the medication 
used for controlling asthma, how to use an inhaler, and explaining how to 
record a diary of symptoms and signs of asthma, as well as evaluation 
patients’ manipulation inhaler. In addition, information about how to 
correctly manipulate the inhaler was presented by DVD. The strategies in the 
usual asthma care were lecturing and dialogue. The usual time taken for this 
education was about 15-20 minutes, depending on physicians’ prescription, 
and also nurses checked patient’s peak expiratory flow rate after doctor’s 
examination. However, rare of patient monitored their lung function by 
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themselves at home. Normally, the time for asthma education by registered 
nurse lectured 5-10 minutes per visit (see Table 3-3)  
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Table  3-3 : Compassion Asthma Self-Management Program Based on EPR-3 and Usual Asthma Care 
National Asthma Education and Prevention Program 
Expert Panel Report-3: 
Four Components of Asthma Care 
The Asthma Self-Management Program/Four Strategies 
for Increasing Self-Efficacy 
Usual Asthma Care 
  •Building relationships with participants  
•Understand the aims of participants visiting hospital  and 
their experience from the treatment  
•Goal setting for well-controlled asthma (Mastery, Verbal 
persuasion ) 
 
Assessing and 
monitoring 
asthma severity 
and asthma 
control 
 Asthma severity and asthma 
control includes the domains of 
current impairment and future 
risk 
 The concept of severity and 
control are used  as follows for 
managing asthma  
 For periodic monitoring of 
asthma control to guide 
decisions for maintaining or 
adjusting  
•Explain and discuss classification of asthma (Mastery)  
•Explain and discuss causes of uncontrolled asthma and an 
asthma attack (Mastery) 
•Discuss PEFR function, and medication and avoidance of  
triggers (Mastery)  
•Explain aims of “My Asthma Action Plan” and “Diary of 
Symptoms and Signs of Asthma” and make an action plan 
(Mastery, Self-appraisal of physiological and emotional 
responses) 
•Understand individual feeling of asthma flare-up (Self-
appraisal of physiological and emotional responses 
•Assess asthma 
severity  
•Explain symptoms 
and signs of asthma in 
a diary  
•Introduce meaning 
of asthma  
•Explain how to use 
meter of PEF and the 
meaning of PEFR 
data   
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National Asthma Education and Prevention Program 
Expert Panel Report-3: 
Four Components of Asthma Care 
The Asthma Self-Management Program/Four Strategies 
for Increasing Self-Efficacy 
Usual Asthma Care 
Mastery) 
1. Discuss their feeling about asthma attacks  
2. Assess how participants are dealing with asthma attacks 
3. Discuss the steps for dealing with asthma attack 
Educational for a 
partnerships   
 Develop an active partnership 
with patient and family 
 Provide all patients with a 
written asthma action plan that 
includes instruction for both 
daily management and action 
to manage worsening asthma   
 Integrate asthma self-
management education into all 
aspects of asthma care 
 Encourage patients’ adherence 
to written asthma plan 
 Encourage health care 
•Strategies like discussion, open-minded and positive feedback 
through the whole intervention process (Mastery, Verbal 
persuasion) 
•Introduce real experience of asthma stories (Vicarious 
experience, Verbal persuasion) 
•Explain asthma can be managed and it is possible to prevent 
worsening of asthma (Mastery, Verbal persuasion) 
•Encourage participant “Good asthma control will help you 
now and in the future” when you act on “My Asthma Action 
Plan” and “Diary of Symptoms and Signs of Asthma” 
(Mastery, Verbal persuasion) 
•Text message and phone call follow up (Verbal persuasion)   
•Encourage participants ”You are the most important person 
•Disease-centre 
approach  
•Watching a DVD  
•Follow up in clinics   
  every month 
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National Asthma Education and Prevention Program 
Expert Panel Report-3: 
Four Components of Asthma Care 
The Asthma Self-Management Program/Four Strategies 
for Increasing Self-Efficacy 
Usual Asthma Care 
provider and health care 
system support to the 
therapeutic partnership  
to manage your asthma“(Verbal persuasion) 
•Give the booklet (Mastery, Vicarious experience, Verbal 
persuasion)  
Control of 
Environmental 
Factors and 
Comorbid 
Conditions that 
Affect Asthma  
 
• Allergens and irritants 
• Comorbid condition 
  
 
• Explain and discuss reasons for uncontrolled asthma 
(Mastery, Self-appraisal of physiological and emotional 
responses) 
• Discuss ways of avoiding asthma triggers (Mastery)  
• Discuss relationship between stress and asthma condition 
(Self-appraisal of physiological and emotional response) 
• Discuss other things that can help asthma control 
(Mastery) 
1. Doing exercise  
2. Working with doctor 
3. Healthy eating 
•Identify asthma 
triggers of asthma  
•Avoid exposure to 
asthma triggers  
 
Medication  
 
 
• General mechanisms and role 
in therapy 
• Quick-relief medications are 
• Discuss differences between the control medications and  
quick-relief medications (Mastery) 
• Explain the possibility of side effects of medications, 
•Teach how to use 
medication 
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National Asthma Education and Prevention Program 
Expert Panel Report-3: 
Four Components of Asthma Care 
The Asthma Self-Management Program/Four Strategies 
for Increasing Self-Efficacy 
Usual Asthma Care 
used to treat acute symptoms 
and exacerbations 
• Safety issues for inhaled 
corticosteroids and long acting 
beta2-agonist 
• Stepwise approach for 
management asthma 
• To maintain control of asthma, 
regular follow-up contact is 
essential because asthma often 
varies overtime. 
 
discuss and suggestions (Mastery). 
• Demonstrate Manipulation Inhaler (Mastery, Vicarious 
experience) 
1. Watch Videotape  
     2. Demonstrate 
 Explain asthma can be managed and it is possible to 
prevent worsening of asthma (Mastery, Verbal 
persuasion) 
 
 
 78 Chapter 3 :Methods   
Validity of the asthma self-management program  
The validity of the asthma self-management program for adolescents in Taiwan 
was assessed by experts with experience in the field of asthma treatment and care. A 
panel was established, comprising one asthma specialist physician, one paediatrician, 
one university nursing lecturer, and one nurse. The panel was asked to review the 
content of the asthma self-management program to determine whether or not the 
content of the asthma self-management intervention was suitable for adolescents 
with asthma living in Taiwan. Each expert rated the content relevance on a 5-point 
scale, where a score of 1 indicated totally unsuitable and irrelevant to asthma care 
and 5 indicated totally suitable and relevant asthma care. Following this, the 
researcher calculated the content validity index (CVI) for each panel member. The 
researcher then counted how many items scored more than 3 and then divided the 
total score by the total number of items (Polit & Beck, 2006). The average of all 
panel members’ CVI scores was calculated to determine the quality of the asthma 
self-management program. The average CVI was 100%, indicating that the content 
of the asthma self-management was acceptable to the panel of experts. The content 
of asthma self-management program was summarized in Table 3-2. 
In summary, the participants who received the asthma self-management 
program received three face-to-face sessions with the researcher, eight short text-
messages, and one phone call. All participants in the intervention group also received 
the asthma self-management booklet: Living with Asthma Together (in Chinese:與氣
喘共舞 ). However, the participants who received the usual asthma care did not 
receive any part of the asthma self-management program, only a telephone call at 
Week 4 from the researcher for an appointment in order to collect Week 4 data.  
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The process of intervention  
The asthma self-management program was developed using Bandura’s self-
efficacy model (2012) and delivered face-to-face three times from Week 1 to Week 3 
with the duration of each session of the intervention being 30-40 minutes. This was 
then followed by a phone call at Week 4. Moreover, the researcher sent two text 
short messages to participants each week following the face-to-face session during 
the study period.  
At Week 1, the researcher introduced herself to participants and explained the 
aims of the asthma self-management program to build a trusting relationship. Some 
questions were then asked in order to understand the participants’ experiences in 
controlling their asthma and their aims for visiting the outpatient department at that 
time. The researcher also asked participants for their expectation from treatment and 
helped participants to set goals for good asthma control. Participants wrote their 
goals for good asthma control in their individual booklets. Secondly, the researcher 
discussed and explained what asthma was, symptoms of uncontrolled asthma, the 
aims of ‘My Asthma Action Plan’ and diary of the symptoms and signs of asthma. 
Finally, the researcher asked participants to manipulate the meter for peak expiratory 
flow and explained the aims of monitoring the peak expiratory flow rate. At the end 
of this first meeting, the researcher asked participants to read a case study before the 
next meeting at Week 2. Homework for participants was to record their lung function 
by peak flow meter and the medication they had taken in the diary of asthma 
symptoms and signs. Manipulation of the peak expiratory flow (PEF) meter and 
taking medicine according to PEFR were two of participants’ asthma self-
management behaviours the intervention aimed to achieve, Furthermore, as 
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participants gained understanding of the self-appraisal of their PEFR it would 
enhance their level of asthma control and thus would increase self-efficacy.  
At the beginning of the Week 2 meeting, the researcher discussed with 
participants their feelings about performing the asthma self-management program, 
learned about what happened in regards to their asthma symptoms, and checked 
participants’ diary of symptoms and sign of asthma during the last week. Moreover, 
the researcher discussed the case study and asked some questions to inspire 
participants to believe that they were able to achieve good control of their asthma 
like the person in the case study story. In addition, the researcher discussed and 
explained the differences in effects of the quick-relief and control medication. 
Moreover, if participants had manipulated their inhaler; the researcher gave positive 
feedback when participants had taken the appropriate steps. From Week 1 to Week 2, 
the face-to-face sessions emphasized three main ways of controlling asthma: correct 
manipulation of the inhaler device, monitoring symptoms/signs of asthma, and 
avoiding exposure to triggers of asthma. At Week 3, the asthma self-management 
program was related to asthma and stress, moreover, the face-to-face meeting at 
Week 3 focused on how to deal with asthma exacerbation. At Week 4, the researcher 
made a phone call to participants. The aim of the phone call was to identify problems, 
give support, and help adolescents with asthma to solve any problems they faced in 
practicing their asthma action plan. After each meeting, the researcher would send 
two text messages to participants. Text messages were selected depending on the 
researcher’s assessment of the participants’ situation during each meeting. The 
contents of intervention by week are shown in Table 3-4  
During the discussion, the researcher gave positive feedback and 
encouragement of their effective behaviours in order to achieve confidence in 
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carrying out asthma self-management. The researcher listened to participants’ 
questions and responded neutrally to them. Furthermore, the text messages not only 
reminded participants of the three main ways of maintaining well-controlled asthma, 
but also enhanced the motivation and challenged negative beliefs about disease 
(Webb, Joseph, Yardley, & Michie, 2010). These benefits would lead to better 
controlled asthma. In order to promote adolescents’ interest, question-answer, 
information presentation based computer animation, and a smartphone app: LINE 
were used during the period of intervention. During the three face-to-face meetings, 
adolescents’ parents could choose whether or not accompany their son or daughter 
during the asthma self-management program and discuss asthma related questions. 
The researcher encouraged adolescents to ask questions and promoted cooperation 
between parents and adolescents in achieving asthma control. 
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Table 3-4: Contents of Three Face-to-Face Interventions 
Timing  Four components of 
asthma care based on 
EPR-3 
Information of source of 
self-efficacy  
Face-to-face meeting  
Week 1   •Introduce the asthma program  
•Understand participants aims of visiting OPD  
 Performance 
accomplishment 
 
•Understand participant’s expectation  from treatment 
Assist with goal setting for asthma treatment 
•Understand participants’ methods for achieving their goals and then  
write down in booklet  
Assessing and 
monitoring asthma 
severity and asthma 
control 
/Teach self- 
monitoring skills: 
symptoms and peak 
flow monitoring  
 
Control of 
environmental factors 
and comorbid 
conditions that affect 
asthma 
Performance 
accomplishment 
 
•Discuss and explain what asthma is 
•Explain and discuss symptoms of  an asthma attack and  
reasons (triggers of asthma)  
•Explain and discuss uncontrolled asthma symptoms 
•Explain main function of PEFR and discuss means of change in PEFR  
•Help participants to understand their asthma conditions, including  
monitoring symptom and signs of asthma  
•Explain aims of “My Asthma Action Planning” and “Diary of  
Symptoms and Signs of Asthma  
•Encourage patients’ adherence  
•Write an asthma action plan 
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Timing  Four components of 
asthma care based on 
EPR-3 
Information of source of 
self-efficacy  
Face-to-face meeting  
  
Education for a 
partnership in care 
Week 2 Education for a 
partnerships in Care 
Vicarious experience  
Verbal persuasion   
Performance 
accomplishment 
 
 
•Discuss an asthma case  
What were the initial conditions of uncontrolled asthma for an  
asthma case? 
What reasons were there for well-controlled asthma from an 
asthma case’s experience?  
Encourage participants “if she can do well, so can you”; “If you  
have well-controlled asthma, there will be less effects on your life” 
•Explain asthma can be managed and it is possible to prevent  
worsening of asthma (show picture: stepwise approach ) 
•Encourage participant “Good asthma control will help you now and  
in the future” 
Invite participant to review and add more goals of asthma  
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Timing  Four components of 
asthma care based on 
EPR-3 
Information of source of 
self-efficacy  
Face-to-face meeting  
 Medication  Performance 
accomplishment  
•Discuss different roles of control medications and quick-relief  
medications when, what, and how to reduce symptoms of asthma. 
•Explain and discuss side effects of medications. 
Suggest methods for solving side effects of medications 
•Encourage participants ”You are the most important person to  
manage your asthma “ 
•Manipulate inhaler 
Encourage their good steps  
Correct their mistakes. 
Watch video tape of Inhaler/Tubular/or Diskus  
Demonstrate use of device again 
Positive feedback 
Week 3 Assessing and 
monitoring asthma 
severity and asthma 
control 
Self-appraisal 
Performance 
accomplishment 
Verbal persuasion  
•Discuss relationships between stress and asthma condition  
Method of dealing with them   
•Discuss coping with stress. 
Feel your emotions.  
Ask yourself what are you worried about when you have negative  
feelings? 
Choose the coping methods which are useful to you   
Try to relax and release stress. For example, change your 
breathing  
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Timing  Four components of 
asthma care based on 
EPR-3 
Information of source of 
self-efficacy  
Face-to-face meeting  
method 
Ask for help from your friends, family, and teachers or…..     
•Discuss how to deal with their fear of asthma attack:  
Understand individual feelings of asthma flare-ups 
Discuss their feelings about asthma attacks  
Discuss what and how participants usually deal with them  
Discussion the steps for dealing with an asthma attack  
Give positive feedback to participants when they have good 
behaviours to deal with problems 
•Discuss other things that can help control asthma: 
Doing exercise  
Working with doctor 
Healthy eating  
Week4   
Verbal persuasion/ 
positive feedback 
Phone call 
•How are you progressing with  asthma  
•What medicines are you taking? Encourage participants to regularly  
take medicine  
•Do your medications cause any problems? 
•What problems did you have when you managed your asthma 
action  
plan? 
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Timing  Four components of 
asthma care based on 
EPR-3 
Information of source of 
self-efficacy  
Face-to-face meeting  
•Having you noticed anything at home, school, or work that makes 
your  
asthma worse? 
•Confirm that the participant knows what to do if asthma gets worse.  
   Text message 
Each  week   Verbal persuasion Themes related to Asthma being well-controlled, include avoiding 
triggers, self-monitoring symptoms, and taking medicine.  
•Taking your preventer every day protects you from asthma 
symptoms 
•A puff of your preventer each day keeps doctor away. 
•No asthma symptoms does not mean no asthma 
•You can control your asthma by taking your preventer every day  
•The medicine in your  preventer does not  work immediately but  
used regularly it will reduce the inflammation that cause asthma 
•R U taking medicine, remember to keep your relief  inhaler with you 
at all times) 
•Avoidance of asthma triggers 
•Manipulation your peak explore flow rate and monitoring 
symptoms of asthma can prevent asthma deteriorate early 
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3.2.3 The level of effects of the asthma self-management program 
Although the study aimed to examine the effectiveness of the asthma self-
management program in the primary and secondary outcomes, different modes of 
delivering self-management programs may result in different levels of intensity and 
cause different asthma self-management effects. Thus, a secondary analysis was 
applied to evaluate the level of the effects of the asthma self-management program 
for participants in the experimental group who did not received all sessions of the 
intervention. For instance, the use of one-to-one in person counselling by a health 
educator would more likely be at a medium to high intensity of the self-management 
program. Whereas telephone calls by a nurse/manager, would be a lower to medium 
level of intensity of self-management program. The use of brochures alone would be 
a lower intensity of a self-management program. A self-management program that 
only sent text messages would also be a low intensity program (Glasgow, McKay, 
Piette, & Reynolds, 2001). The effects of the self-management program in this study 
gradually decreased from a higher intensity face-to-face intervention, to lower 
intensity for the booklet and text messages and a telephone call. Furthermore, a 
systematic review indicated that multiple sessions of an asthma self-management 
program would lead to the greatest improvement in self-efficacy levels (Guevara et 
al., 2003). Therefore, this current study made an assumption that both the intensity 
and number of sessions may have accumulated effects on the outcome measures. 
Thus, this study weighted intensity and frequency to estimate the level of effect of 
the asthma self-management program for participants in the experimental group. If 
some participants did not receive all components of the intervention, then their 
intensity of intervention received would be lower than those who had received all 
components of the asthma self-management program. Consequently, a secondary 
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analysis was undertaken to determine if there was any difference in outcomes 
according to the intensity of asthma self-management program received 
The possible score for the intensity of the asthma self-management program 
ranged from 5 (high), 4 (high-medium), 3 (medium), 2 (medium-low), to 1 (low). If 
participants completed all components: three face-to-face-meetings (high-medium 
intensity= 43, received 8 text-messages (low intensity= 18) from the researcher 
and the researcher telephoned them (medium-low= 21) and they received the 
asthma booklet (low intensity= 11), the intensity of effect of asthma self-
management was 23 (43182111). However, if the participants did not 
receive all sessions of the asthma self-management program, the researcher would 
calculate the intensity of the asthma self-management program they had received. 
Based on the intensity of the asthma self-management program received, the 
researcher grouped participants according to their asthma self-management program 
intensity score. The results are presented in Chapter 4. 
3.3 INSTRUMENTS 
The data collection instruments used for this study measured the following 
outcomes: self-efficacy, outcome-expectancy, asthma self-management behaviours 
(prevention and management), and the Asthma Control Test. In addition, the 
demographic variables for participants, such as gender, aged, years of asthma, 
asthma diagnosis age, asthma levels of severity, as well as smoking experience, and 
their families smoking experience were included in the baseline information 
questionnaires. 
The original instruments for measuring asthma related self-efficacy and 
outcome-expectancy, as well as asthma self-management behaviours (prevention and 
management) were only available in English. As the study was carried out in Taiwan, 
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these instruments were translated from English to traditional Chinese. Before 
translating the questionnaire, permission to use the four questionnaires and translate 
the questionnaires from English to Chinese was obtained via the authors’ agreement. 
The Asthma Control Test was previously translated from English to traditional 
Chinese by OPTUM Company (2014). 
3.3.1 Instrument translation 
Translation and back-translation was used in the translation process for three 
instruments (Chang, Chau, & Holroyd, 1999; Chen & Shao, 2009). Firstly, three 
instruments, self-efficacy, outcome expectancy, and asthma self-management 
behaviours were translated from English to Chinese by the researcher who is a 
bilingual PhD student. Secondly, the Chinese versions were reviewed by bilingual 
colleagues (Chinese and English) for equivalence to the original English meaning 
and to identify any incomprehensible or ambiguous phrases, or grammatical errors. 
Minor revisions in some wording of the Chinese versions of the instruments were 
carried out. Thirdly, an independent bilingual colleague who had not read the 
original English instruments, back-translated the Chinese versions of these three 
instruments into English. Finally, the back translated English versions were 
compared for equivalence with the original English versions of each of four 
instruments by an English monolingual supervisor and the researcher. Some items 
needed minor adjustment of wording to ensure equivalence with the original English 
meaning.  
Following translation of three instruments: self-efficacy, outcome expectancy, 
and self-management behaviours, there were four Chinese version study instruments 
ready for use in this study to test the effectiveness of the asthma self-management 
program based on Bandura’s theory. These four instruments are described below. 
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3.3.2 Asthma self-efficacy measured using the asthma self-management indices  
The asthma management self-efficacy index was used to evaluate adolescents’ 
asthma self-efficacy. Self-efficacy measures are typically written to tap specific 
behaviours being targeted. In this case, this index was written to measure behaviours 
that were being taught in the intervention, namely prevention and management 
behaviours. This instrument was developed by Bruzzese et al (2011) to determine the 
level of self-efficacy in preventing and managing asthma attacks for adolescents with 
asthma. Participants judged their confidence to carry out 14 actions for managing 
their asthma. This 14-item index uses a six point scale (1 = I am sure I could not; 6 = 
I am very sure I could). High scores represent greater levels of self-efficacy, while 
low scores represent low self-efficacy, according to self-efficacy theory (Strecher et 
al., 1986). The tool of self-efficacy assessed the self-confidence of adolescents with 
asthma to perform special behaviours, such as correctly taking medication, 
recognizing worsening asthma symptoms, avoiding exposure to asthma triggers, 
recording asthma symptoms every day, and controlling asthma attacks, or asking for 
help dealing with an asthma attack. The internal consistency coefficient or Cronbach 
alpha for this the original tool was 0.84 indicating good reliability. However, 
according to Bandura (Bandura & Adams, 1977) the response scale for measurement 
of self-efficacy was to rate individuals’ degree of confidence in participating in a 
special task on a scale of 1-10 (1=cannot do at all, 10 a high level of confidence). 
Therefore, the original version of the tool was modified from a response scale of 1-6 
to 1-10. The original author has accepted these changes (e-mail in Appendix A-3). 
The total possible score for this modified tool ranged from 140 (high self-efficacy) to 
14 (low self-efficacy). Cronbach’s alpha for the Chinese version of the asthma 
management self-efficacy index in the current study was 0.83 for Taiwanese 
adolescents. 
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3.3.3 Outcome expectation measured by outcome expectancy  
This tool, developed by Zebracki and Drotar (2004), measured the outcome 
expectancy of adolescents with asthma if they were compliant with related-health 
behaviours and asthma treatments. The outcome expectancy scale was based on the 
treatment efficacy scale (Bursch, Schwankovsky, Gilbert, & Zeiger, 1999) and a 
section of the caretaker expectancy regarding the management of paediatric asthma 
scale (Holden, Wade, Mitchell, & Ewart, 1998), with experts validating the content 
for the treatment efficacy scale and construct validity established for the caretaker 
expectancy regarding the management of paediatric asthma scale tools. The caretaker 
expectancy regarding the management of paediatric asthma scale and treatment 
efficacy scale included five items to evaluate outcome expectancy, respectively. 
Zebracki and Drotar combined the two scales and deleted the items that were 
included in both scales. The final outcome expectancy scale comprised a total of 
eight items and the Cronbach alpha was 0.84 (Zebracki & Drotar, 2004). The item 
responses for the Zebracki and Drotar tool were on a 5-point scale, from 1 (not 
helpful) to 5 (extremely helpful). High outcome expectancy scores by adolescents 
with asthma indicated that they were more positive in anticipating good outcomes 
from engaging in asthma self-management behaviours. As this study was based on 
the self-efficacy model, the researcher modified the tool response format with 
permission obtained from the authors. Finally, the response format was from no 
confidence at all (1) to complete confidence (10), which was in accord with the 
recommendation of Bandura (1997b). The total possible score ranged from 80 (high 
outcome expectancy) to 8 (low outcome expectancy).Cronbach’s alpha for the 
Chinese version of this outcome expectancy tool was 0.88 in the current study. 
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3.3.4 Asthma self-management behaviours measured using the asthma self-
management indices 
Adolescents’ asthma self-management behaviours were measured using the 
asthma management and prevention indices (Bruzzese et al, 2011; Bruzzese et al., 
2008). This tested different strategies and skills used by adolescents to achieve well-
controlled asthma. The construct validity of the asthma self-management indices 
tested by factor analyses found two factors: one was the asthma prevention index; the 
other was the asthma-management index. In the asthma prevention index, 11 items 
measure how many behaviours and how regularly they are undertaken in order to 
prevent symptoms of asthma occurring. The items of the asthma preventive 
behaviours include appropriate medicine taken, avoidance of triggers, and awareness 
of feeling of asthma flaring-up, and follow-up visit to a doctor. The response format 
of the asthma prevention index uses a three-point scale, from 0 (No, I do not do it); 1, 
(Yes, I do, but not on a regular basis); to 2 (Yes, I do it and on a regular basis) and 
the Cronbach’s alphas were 0.71. However, the response format was modified to a 4-
point scale, from “Not at all” (0) to “A great extent “(3). The benefit of the modified 
response format was to provide a wider range of possible responses and an even 
number of responses to avoid choosing a midpoint. The total score possible for this 
revised response format of the asthma prevention index ranged from 0 to 33. The 
high score indicated high level of asthma preventive behaviours. 
The asthma management index assessed how many steps were performed by 
adolescents to manage an asthma attack. The asthma management index, nine items, 
measures the steps taken to manage symptoms of asthma once it occurred. The 
evaluation items were from initial management of the asthma attack, examination of 
whether symptoms of asthma were improving or not, and asking for help to alleviate 
the symptoms of asthma. Required responses were Yes (1) or No (0). The 
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Cronbach’s alphas were 0.53 respectively (Bruzzese et al, 2008; Bruzzese et al , 
2011). Although the reliability of the management behaviours tool was below the 
usually accepted level of reliability (George, 2003), the tool provided a detailed 
assessment to understand what steps adolescents performed once they had asthma 
attacks. Similarly, the response format was modified to a four-point scale so that the 
possible responses ranged from 0 to 3 for each item. High scores represented 
excellent asthma attack management. The total possible scores ranged from 27 (high 
level of asthma management) to 0 (low level of asthma management) for the asthma 
management index. Permission to modify the response format of the asthma self-
management indices was obtained from the authors. 
Cronbach’s alpha for internal consistency of the Chinese version of the asthma 
prevention and management index in this study was 0.73 and 0.67, respectively. 
3.3.5 Asthma control measure by the Asthma Control Test (ACT) 
The Asthma Control Test assesses current asthma clinical control (Nathan et al., 
2004), preferably over a four week period. The contents of this test includes 
frequency of daytime symptoms, limitation of activities, nocturnal 
symptoms/awakening, need for reliever or rescue treatment, and patients’ feelings 
about their asthma control during the past four weeks. The response for each item 
was rated from 1 to 5. High scores mean asthma was well-controlled and low scores 
indicated uncontrolled asthma. According to ACT scores, the severity of asthma 
would be divided into three categories (Ko et al., 2012): well controlled ( score of the 
ACT from 22 to 25), partly controlled (score of the ACT from 19 to 22), and 
uncontrolled (score under 19 of the ACT). Moreover, a difference of 3-points in the 
mean ACT between two groups or over time in an individual patient was found to be 
clinically significant (Schatz, Kosinski, Yarlas, Hanlon, & Jhingran, 2009) even 
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though it was not statistically significantly different. Internal consistency (α) for the 
original ACT was between 0.75 and 0.85. Also, a significant correction between the 
Asthma control test and the ACQ score (p < .001, r = .89) supported the criterion 
validity of the ACT. Additionally, discriminant validity was demonstrated, with 
significant (p < .001) differences in mean ACT scores across patients differing in 
asthma control, pulmonary function, and treatment recommendation (Schatz et al., 
2006). This tool assists in evaluating an individual’s level of asthma control. 
Permission to use the questionnaire was obtained from Quality Metric. The license 
number was QM028180. The internal consistency reliability of the Chinese version 
of this tool in the current study was 0.84 for Taiwanese adolescents with asthma.  
3.3.6 Asthma severity measured by the Seattle Asthma Severity and Control 
Questionnaire 
The Seattle Asthma Severity and Control Questionnaire (SASCQ) was 
developed by Hallstrand, Martin, Hummel, Williams, and LoGerfo (2009) and based 
on guidelines from the National Asthma Education and Prevention Program and 
Asthma Control Test. There were two parts to the questionnaire: asthma severity and 
asthma control. However, one part of asthma severity was only used to evaluate 
participants’ asthma severity levels. Contents of the questionnaire included 
symptoms of asthma at night time and daytime, activity limitation, exacerbation, and 
frequency of bronchodilator usage. The validity of this tool included criterion and 
construct validation. The criterion validity of the SASCQ was determined using 
correlations between the SASCQ questionnaire and asthma severity via in-person 
interview and PEFR measure. The correlation was .77 (p <.001) between the free-
days of asthma and the SASCQ indicating a moderate to strong relationship, thereby 
supporting the validity of the SASCQ. In addition, the relationship between PEFR 
and the SASCQ was 0.91 (p<.001). Construct validity of the asthma severity 
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classification for the SASCQ was used as correlation between this questionnaire and 
types of asthma medication treatment for different levels of severity (r =0.2, p=.01). 
In addition, types of asthma medication for the treatment of different asthma levels 
of severity were different among the four levels of severity (p =0.04). In addition, the 
mean differences of asthma free days for the SASCQ varied across the four levels of 
asthma severity. Accordingly, this tool can discern differences and distinguished 
among four levels of severity of asthma. The asthma severity was defined by the 
highest steps of asthma severity (mild intermittent< mild persistent< moderate 
persistent < severe persistent) that was obvious in any items of the SASCQ for 
evaluation of asthmatic severity levels. Permission was obtained from the author to 
use the tool and it was agreed that the researcher could translate the questionnaire 
from English to Chinese. The internal consistency reliability of the Chinese version 
of the modified SASCQ in the current study was 0.84. 
3.3.7 Peak expiratory flow 
The peak expiratory flow (PEF), also called peak expiratory flow rate (PEFR) 
tests a person's best expiration. The aim of the PEFR is to examine participants’ lung 
function. Although spirometry, such as forced vital capacity, force expiratory volume 
in one second is used to quantify lung function and diagnose asthma severity, trends 
of asthma control may be monitored by peak flow, which is convenient for 
participant manipulation (NHLBI, 2007). The PEFR is a measurement of maximum 
expiratory flow occurring just after the start of a forced expiration from the point of 
maximum inspiration. In this study, adolescents with asthma performed three forced 
expirations and recorded the best forced expiration level. The volume of forced 
expiration is large, which indicates less airway obstruction or better asthma 
controlled. The results of PEF are divided into three zones. Firstly, if the data of PEF 
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is above 80% of predictive PER (peak expiratory rate), it presents a good asthma 
control and is in the green zone; if the numbers for PEF are between 80-60% this 
indicates that PEF is in the yellow zone and presents that asthma is getting worse. 
Finally, a PEF that is less than 60% indicates a medical alert. 
3.3.8 Diary of asthma triggers, symptoms and signs 
All patients should be taught to recognize inadequate asthma control, either 
symptoms or peak flow monitoring, as recommend by NHLBI (2007). The diary of 
asthma recording included participants’ peak flow, symptoms, and medication. A 
peak flow measured how fast participants were able to blow air out of their lungs. 
The level of expiratory flow rate was high, which indicates that participants’ airway 
had lower obstruction than level of peak expiratory was less. The symptoms of 
asthma included frequency of awaking at night with cough and wheeze; the 
frequency of wheezing and coughing through a whole day; and difficulty in keeping 
up with usual level of activity or exercise. Finally, participants’ medication and the 
time that they took it were also recorded. Asthma medicine included both control 
medicine and relief medicine.   
3.4 ETHICAL CONSIDERATIONS 
Ethical considerations for this study included respect for a person’s rights, 
beneficence, privacy, confidentiality, and justice. The principal researcher explained 
the purpose, nature, risks, and benefits of this study to all potential participants and 
their parents or legal guardian. Participants aged between 12 to 18 years had a 
sufficient level of maturity to understand the relevant information about the study. 
The consent of these young people was required and additional consent from a parent 
or guardian was necessary. The participants and their parent or guardian were 
assured that all treatment and medication would continue to be provided, whether 
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they agreed to participate in this study or not. All adolescents and their 
parents/guardians received a copy of the assent and consent forms. Additionally, a 
Participant Information Sheet was provided to eligible participants and their 
parents/guardians. Participants were provided time to read and understand the 
information sheet and they were able to raise any questions they might have had. 
Time was provided to participants and their parents/guardians, so they could 
carefully consider what was required in the research. Participants were advised that 
those who participated in this research were volunteers and had the right to withdraw 
from the study at any time without penalty. If adolescents and their parents/guardians 
agreed to participate, both groups were asked to provide assent and consent in 
writing. There was low risk associated with this project, as the probable risk was one 
of discomfort. The time involved in completing the questionnaires was the only 
anticipated risk. If participants felt too tired to complete the questionnaire, they were 
able to stop and complete it later. The participant was given the opportunity to 
withdraw from the research, to recommence, and/or to communicate with 
parents/guardians. In order to minimise feelings of discomfort or unease, the 
researcher undertook to build a trusting relationship with participants, and establish a 
rapport at the beginning of each session. In addition, participants in the intervention 
group were provided a number of options for meeting times and asked for their 
individual preference. During the period of study, the researcher had an assistant 
researcher accompany her when carrying out the intervention in participants’ homes. 
After data were collected from participants, only the research and her 
supervisors had access to the data. These data were placed in a locked cabinet and 
recoded for entry into a computer with password protection. In the publication of 
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results, the data will be non-identifiable. All data will use a code in order to replace 
the individual identity when data are analysed or stored.  
Ethical approvals from the study site and university were obtained: Chang 
Gung Medical Foundation Institute Review Board (CGMF IRB No: 102-3787B) and 
QUT Human Research Ethical Committee (Ethics Approval No 1400000006). 
3.5 ANALYSIS 
3.5.1 Data management  
Before undertaking data analysis, data cleaning was necessary. First, visual 
checking and descriptive statistics were undertaken to check for invalid responses, 
missing data, and duplicated data entry. Second, preliminary data analysis was 
conducted to examine the range of responses, outliers, categorical variables, and very 
small numbers. Data management and analysis were performed using SPSS 21.0 
(SPSS Inc., Chicago, IL, USA). The level of statistical significance was set at 5% (p 
< .05) 
3.5.2  Data analysis  
Sample characteristics were summarized using frequency (number and 
percentage) for categorical variables, and means and standard deviations (SD) for 
continuous variables. The data were then examined for normal distribution. A 
Shapiro-Wilk, visual comparison using frequency histograms, values of skew and 
kurtosis (closer to .00 in SPSS), and Kolmogorov-Smirnov (Osborne, 2010; Sara, 
2010) were used to test the assumptions of normal distribution.  
Before undertaking data analysis, the homogeneity of study groups for 
demographic variables and outcome measures for those who discontinued and 
continued study participation was examined. Accordingly, comparisons were firstly 
undertaken of baseline demographic variables and outcomes. Secondly, the 
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homogeneity between the control and experimental groups was examined. Chi-
square test was used to examine differences of dichotomous variables (gender, 
severity levels of asthma, and smoking experiences for participants and their parents) 
in the two groups. For continuous variables: self-efficacy, outcome-expectancy, 
asthma prevention and management behaviours, and the Asthma Control Test, 
between the control and experimental group, t-test or Man-Whitney U test were used 
to examine differences of normally distributed or not above continuous variables. 
Pearson product-moment correlation coefficient was used to examine the 
relationships among variables for data that were normally distributed; on the other 
hand, Spearman rank correlation coefficient was used to analyse data that were not 
non-normally distributed. 
A one-way between groups analysis of covariance (ANCOVA) was used to 
determine the effectiveness of the asthma self-management program to improve 
participants’ outcomes of asthma self-efficacy, outcome expectancy, prevention and 
management behaviours, as well as the Asthma Control Test at Week 4. Baseline 
mean scores were used as a covariate for each dependent variable. Before 
commencing data analysis, assumptions for ANCOVA were checked, including 
randomness and independent sampling, normality, homogeneity of regression, and 
homogeneity of variances. First, the assumption of homogeneity of regression was 
that the slopes of the regression of the dependent variable on the covariance variable 
were similar for the two groups. This means that there was no interactive between 
covariance variable and independent variables (p>0.05). Second, the assumption of 
homogeneity of variances was checked using Levene’s test. As the current study was 
a randomized, two arm and parallel-group controlled trial another two assumptions 
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for ANCOVA of randomness and independent sampling should be met. Whether the 
assumptions of data normal distribution were met is presented in Chapter 4: Results. 
3.6 PILOT STUDY 
3.6.1 A preparation period for pilot study  
Before the pilot study, the researcher met with the Director of the Paediatric 
Department and paediatric physicians to explain the aims, methods, participants’ 
inclusion criteria, and durations of the asthma self-management program to 
paediatricians. After meeting with the pedestrians, they suggested that the first 
adolescents with asthma who were receiving continuous asthma treatment and follow 
up were able to be recruited for participation because their asthma condition could be 
improved after receiving asthma treatment for many years. Second, asthma treatment, 
according to the Global Initiative for Asthma (GIAN) guidelines, focuses on asthma 
being well-controlled, rather than on assessing the severity levels of asthma. Due to 
physicians’ experience and suggestions, the inclusion criteria for participants were 
changed from participants with moderate or severe levels of asthma to participants 
who were diagnosed with asthma and currently receiving asthma medication. Second, 
the Seattle Asthma Severity and Control Questionnaire was included in baseline 
information to assess the severity of the participants’ asthma to replace the 
physician’s assessment of asthma severity.  
3.6.2 Pilot study   
After meeting with the paediatricians, the pilot study was conducted to assess 
the feasibility of the asthma self-management program for adolescents in Taiwan and 
to help the researcher to understand the process when the asthma self-management 
was formally implemented. Furthermore, the pilot study was conducted to ensure the 
study was able to be conducted, including data collection, participant recruitment, 
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and delivery of intervention. The pilot study used a convenience sample of four 
adolescents with mild or moderate persistent asthma and all of the planned processes 
of recruitment, intervention, and data collection were carried out. 
Before data collection at baseline, adolescents and their parents/guardians who 
agreed to participate in the study were asked to provide assent and consent in writing. 
Next, face-to-face baseline data was collected by the researcher and assistant 
researcher, including asthma self-efficacy, outcome expectancy, prevention and 
management behaviours, the Asthma Control Test, the Seattle Asthma Severity and 
Control Questionnaire, and personal demographic information. When participants 
had finished filling in the questionnaires, the researcher asked them to check the 
questionnaires again to make sure they had completed all items. 
After this step, the intervention was carried out by the researcher for the 
experimental group. The pilot sample was four participants who were randomly 
assigned to either the control or experimental groups. The first meeting for the two 
intervention group participants included introductions, including participants, the 
researcher, and participants’ parents. The participants were then involved in goal-
setting and determining ways for achieving these goals. Furthermore, assessment of 
their experiences related to asthma control and management behaviours for asthma 
flare-ups was taken. At the end of this first meeting, the researcher asked the 
participants to manipulate the peak expiratory flow meter and explained how to 
record the peak expiratory flow rate, asthma medication, and symptoms of asthma 
daily in the booklet provided. The researcher also made an appointment with 
participants for the next meeting. 
Three days after each meeting, the researcher would send two text messages to 
participants after school, at 5pm via LINE (interactive message application software). 
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A total of eight messages were sent during the asthma self-management program 
implementation. The information was: 1.) Keep the doctor away with a puff of your 
preventer every day; 2.) Take your controlled medication every day; it protects you 
from asthma symptoms; 3.) No asthma symptoms does not mean no asthma; 4.) You 
can control your asthma by taking your preventer every day; 5.) The medicine in 
your prevention does not work immediately but if used regularly, it will reduce the 
inflammation that causes asthma; 6.) Are you taking your medicine? Remember to 
keep your relief inhaler with you at all times; 7) Avoidance of asthma triggers. 8.) 
Manipulating your peak expiration and monitoring asthma symptoms can prevent 
asthma deterioration early. 
The researcher telephoned participants before the next meeting to remind them 
of their meeting time. At each meeting, the researcher asked the participants whether 
they had problems or questions about carrying out their asthma action plan. The 
researcher checked the adolescents’ peak expiratory flow rate, frequency of taking 
medication, and symptoms of asthma, as well as asking participants what had 
happened during the last week that was related to their asthma and how they dealt 
with these asthma related issues.  
Post-test data collection was carried out at Week 4 by the research assistant in 
either the hospital or the participants’ home. One week prior to the post-test data 
collection, the researcher called participants who received the usual asthma care and 
asked to meet at a suitable time for data collection at the end of Week 4 or beginning 
of Week 5. The researcher made an appointment with the experimental group 
participants for data collection after the telephone conversation at Week 4. At the 
post-test episode of data collection at the end of Week 4, the researcher who 
delivered the intervention accompanied the research assistant who collected data due 
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to safety, but did not present in the same place when participants completed the 
questionnaires. After data collection, the researcher provided a brief explanation 
about asthma self-management to participants who received the usual asthma care. 
 
3.6.3 Pilot findings 
This section reports the pilot findings. Four adolescents agreed to participate, 
including three girls and one boy. Participants’ ages ranged from 12 to 16 years, with 
the mean age being 14.25 years. The four participants were non-smokers and half of 
their parents were also non- smokers. The mean age of being diagnosed with asthma 
was 6.5 years and ranged from one to 12 years. Participants’ asthmatic severity levels 
ranged from mild to severe, according to the Seattle Asthma Severity and Control 
Questionnaire. 
The findings for outcome measures at baseline and Week 4 are presented in 
Table 3-4. The mean self-efficacy for the four participants at baseline was 90.5 
(SD=22.1) and ranged from 63 to 117. The mean outcome expectancy level was 64.8 
(SD=21.9) and ranged from 32 to 77. The mean level of asthma preventive 
behaviours was 20.50 (SD=5.80) and ranged from 13 to 27. In addition the mean for 
asthma management behaviours was 19.3 (SD=4.24) and ranged from 14 to 24. 
Finally, the mean asthma control test was 19.70 (SD=2.5) and ranged from 17 to 23. 
Following the four-week intervention, three participants completed post-test 
data collection. However, one participant who was allocated to the control group did 
not finish the data collection at Week 4. The researcher called the participant’s 
mother to remind her daughter of the follow up doctor’s visit next week and to 
confirm the date for the post-test episode of data collection. However, this participant 
did not attend her appointment at the hospital. The researcher called the participant’s 
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mother twice, but her parents did not respond. One week later, the participant’s 
mother called the researcher and said that she would call her again when they had 
free time. However, the researcher did not receive any further call. Therefore, only 
three participants completed the post-test data collection at Week 4.  
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3.6.4 Modification for the main study 
Some steps in carrying out the asthma self-management program needed to be 
modified to achieve greater feasibility in the full study. 
First, the researcher was more proactive in recruiting participants by 
identifying potential participants by medical records at the OPD that informed the 
researcher whether or not the patients was attending for an appointment related to 
asthma in liaising with nurse unit managed. The doctor were only to inform that 
adolescent and family of the study and refer them to the researcher if they were 
interested, if they though they met the criteria of the research, however, adolescent 
and family had opportunities to decline or opt out at any time. If participants and 
their parent who agreed to participate were asked to provide assent and consent in 
writing. After the participants completed their examinations, participants filled out 
baseline questionnaires. Participants were then allocated to either the control or 
experimental groups.   
Second, if participants did not have a smart phone, but had e-mail, the 
researcher would send the text message to participants via email to replace 
smartphone text-messages. This also achieved the same function to remind and 
encourage participants who received the asthma self-management program.  
Third, as participants did not understand item 1 of the asthma efficacy 
questionnaire and item 4 of the Asthma Control Test related to the frequency of relief 
medication usage, the researcher and research assistant discussed a standard 
approach to clarifying the two questions if participants did not understand the 
meaning of the two items. 
Finally, the first meeting for the experimental group was shortened as 
participants needed to spend a lot of time on physical examination and treatment 
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during this meeting. This also avoided participants having to go home late (opening 
hours for evening outpatient department were from 5pm to 10pm for Monday and 
Friday). Thus, the researcher modified the content for the first meeting. 
The research questions, outcome measures and data collection tools were 
summarised in Table 3-5.  
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Table  3-5: Summary Research Questions, Outcome Measure, and Data Collection 
Research aims Primary outcome Secondary outcomes Sources of data collection 
The purpose of this study was to develop 
a new self-management program based 
on a self-efficacy model and to test its 
effectiveness for adolescents with asthma 
in Taiwan. The main outcome was self-
efficacy and the secondary outcomes 
were outcome expectancy, asthma 
prevention, and management behaviours, 
as well as the health outcome. 
Self-efficacy  Asthma Management Self-
Efficacy Index 
 Outcome expectation Outcome Expectancy  
Asthma preventive behaviours Asthma Self-Management 
Indices: Asthma Preventive Index 
Diary frequency of 
participants’ monitoring their 
PEFR and taking their asthma 
medicine.  
Asthma management behaviours Asthma Self-Management 
Indices: Asthma Management 
Index 
Symptoms of asthma 
 
Asthma Control test  
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Chapter 4: Results 
This chapter reports the results of a randomised controlled trial on a 
self-management program for Taiwanese adolescents with asthma and is 
presented in three sections. The first section reports on the sample 
characteristics and the baseline results for outcome measures: primary 
outcomes (self-efficacy in asthma control) and secondary outcomes (outcome 
expectancy for asthma, prevention and management behaviours, and the 
Asthma Control Test). Secondly, the results of comparisons between study 
participants for demographic and baseline outcomes are reported according to 
whether participants had continued or discontinued the study and then 
according to whether they were allocated to the experimental or control group. 
Furthermore, the relationships among the baseline sample characteristics and 
the primary and secondary outcomes are presented. Finally, the findings on 
the effectiveness of the asthma self-management program are discussed.  
4.1 BASELINE SAMPLE CHARACTERISTICS AND OUTCOMES   
4.1.1 Sample characteristics  
Data collection took place from February to August 2014 in Taiwan. In 
total, 90 participants met the inclusion criteria. All of the adolescents who 
agreed to participate were randomly allocated to either the control group 
(receiving the usual asthma care) or the experimental group (receiving the 
asthma self-management program) by a computer generated randomization 
table. Eighty-three participants out of 90 participants (92%) completed this 
study, as seven participants (four from the experimental group, three from the 
control group) withdrew after baseline data had been collected. The main 
  
Chapter 4: Results   109 
reason given for discontinuing by three participants was their busy school 
schedule. The reason for other participants not continuing in the study was the 
inability to contact them with follow-up phone calls. Figure 4-1 presents the 
number of the respondents completing this study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4-1 Consolidated Standards of Reporting Trials (CONSORT) diagram presenting the 
studying enrolment both groups: intervention and control  
Assessed for eligibility (n=90)  
Analysed (n= 43) 
Lost to follow up at week 4 
Reasons: 
Too busy school schedule 
(n=2) 
No answer to call (n=1) 
Control group (n= 46) 
Lost to follow-up (n= 4 ) 
Reasons: 
Declined to continue (n=1) 
No answer to call (n=2) 
Too busy school schedule (n=1) 
Intervention group (n=44) 
Analysed (n= 40) 
Allocation 
Analysis 
Follow-Up 
Randomized (n= 90) 
Enrolment 
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The mean age of participants was 14.3 years (SD = 1.85) and ranged 
from 12 to 18 years. The majority of the participants (n = 40, 45%) were 
either 13 or 14 years old. Approximately 60% of the participants (n=52) were 
males. The age of being diagnosed with asthma ranged from three months to 
16 years, while the number of years since being diagnosed with asthma 
ranged from three months to 18 years, with a mean of 8.21 years (SD = 4.05). 
Most participants were diagnosed with asthma before primary school age 
(seven years old) (n=57, 63%), with 28% (n=25) being diagnosed at primary 
school age (between six and 12 years). Only 9% (n=8) of participants were 
diagnosed when they were either at middle school (young adolescents) or at 
high school (older adolescents). 
Smoking status was investigated for participants and their parents. All 
participants denied smoking, but 50% (n=45) of participants had both parents 
as non-smokers, 37% of participants (n=33) had either mothers or fathers who 
smoked and 7% (n=6) of participants had both fathers and mothers who 
smoked. In addition, 7% of participants had other family members who 
smoked, such as siblings or grandfathers.  
According to the Seattle Asthma Severity questionnaire, 76% of 
participants (n=67) had a mild intermittent severity level of asthma; 13% of 
participants (n=12) had a mild persistent level of asthma; 8% of participants 
(n=7) had moderate levels of asthma, and 3% (n=3) of participants had severe 
levels of asthma. These data are presented in Table 4-1.  
4.1.2 Outcomes variables at baseline 
Next are the baseline means and standard deviations for the primary and 
second outcomes for all of the participants. First, the mean for the asthma 
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management self-efficacy index was 86.8 (SD = 22.3) out of a possible score 
of 140 and ranged from 29 to 133 for the total sample (n = 90). The mean 
outcome expectancy level was 60.1 (SD = 14.5) out of a possible of score of 
80 and ranged from 9 to 80. Moreover, the mean for asthma preventive 
behaviours was 20.38 (SD = 5.28) out of a possible of score of 33 and ranged 
from 8 to 31. The mean for management behaviours was 17.5 (SD = 4.27) out 
of a possible of score of 27 and ranged from 8 to 25. Finally, the mean for the 
Asthma Control Test was 20.76 (SD = 3.92) out of a possible of score of 25 
and ranged from 8 to 25. These data are presented in Table 4-1, and Table 4-2.  
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Table 4-1: Sample Characteristics (N=90) 
Demographic Data Number (%) 
Gender  
Male 52 (57.8) 
Female 38 (42.2) 
Family smoking experience  
Both parents non-smokers 45 (50) 
Father smoking 32 (35.6) 
Mother smoking  1 (1.10) 
Both parents smoking  6 (6.70) 
Other family members smoking 6 (6.60) 
Severity of asthma  
Intermittent mild 68 (75.6) 
Persistent mild 12 (13.3) 
Moderate 7 (7.78) 
Severe 3 (3.33) 
 
 
 
Table 4-2 : Primary and Secondary Outcomes at Baseline (N = 90) 
 
Variables M (SD)  
Age(years) 14.3 (1.83) 
Years of asthma 8.21 (4.05) 
Outcomes  
Self-efficacy 86.8 (22.3) 
Outcome expectancy 60.2 (14.5) 
Preventive behaviours 20.4 (5.28) 
Management behaviours 17.5 (4.27) 
Asthma Control Test 20.8 (3.92) 
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4.1.3 Comparison of demographic variables according to whether 
participants had discontinued from the study or not  
As seven participants withdrew from this study after baseline data 
collection, the researcher compared baseline sample characteristics for those 
who continued and discontinued study participation to determine whether 
there were any significant differences. The results, presented in Table 4-3, 
indicate there was no significant difference in demographic variables between 
those who continued and discontinued study participation. 
The mean ages for participants who discontinued (M =14.9, SD = 2.04) 
and for those who completed study participation (M = 14.2, SD = 1.84) were 
similar. The number of years since being diagnosed with asthma was 9.14 
years (SD = 2.8) for those who discontinued study participation; and 8.14 
years (SD = 4.14) for those who continued study participation. As for gender, 
approximately 72% (n=5) of the participants who discontinued study 
participation were male, while 57% (n=47) of participants who continued 
study participation were males. These results indicate there was no significant 
difference between the two groups for mean age and years of asthma.   
Regarding family smoking behaviour, 57% (n = 4) of participants who 
discontinued study participation had both parents who were non-smokers 
while 49% (n = 41) of participants who continued in the study had non-
smoking parents. Results indicated there was no significant difference 
between the two groups in parents’ smoking experience. Comparison of 
asthma severity levels indicated that all participants who discontinued study 
participation had a mild intermittent level of 74% (n = 61) and that those who 
continued study participation had the same level of asthma severity level. The 
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result indicted that there were no significant differences between the groups 
who discontinued and continued the asthma levels of severity (see Table 4-3). 
Table 4-3: Comparison of Adolescents’ Characteristic Between Those Who 
Continued and Discontinued Study Participation  
 Continued  
(n=83) 
Discontinued  
(n=7) 
t-test (P) 
 M (SD) M (SD)  
Age  14.2 (1.84) 14.9 (2.04) -0.89 (.39) 
Years of Asthma 8.14 (4.14) 9.14 (2.80) -0.63 (.53) 
 Number (%) Number (%) Fisher’s exact 
test ( p) 
Gender   0.58 (.69) 
Male 47 (56.6) 5 (71.4) 
Female 36 (43.7) 2 (28.6) 
 Number (%) Number (%) χ2 ( p) 
Family smoking    1.43 (.84) 
Both parents non-smokers 41 (49.4) 4 (57.1) 
Father smoking 30 (36.1) 2 (28.6) 
Mother smoking 1 (1.20) 0 (0) 
Both parents smoking 5 (6.02) 1 (14.3) 
Other family members 6 (7.23) 0 (0) 
Severity of asthma   2.46 (.48) 
Intermittent mild 61 (73.5) 7 (100) 
Persistent mild 12 (14.5) 0 (0) 
Moderate 7 (8.43) 0 (0) 
Severe 3 (3.61) 0 (0) 
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4.1.4 Baseline primary and secondary outcomes for continued and 
discontinued study participants 
This section presents the baseline outcomes for those who continued 
and discontinued study participation. Firstly, the outcomes (dependent 
variables) are summarised, including the primary and secondary outcomes at 
baseline for Taiwanese adolescents with asthma, according to whether these 
data were normally distributed or not. Data was examined as to whether it 
was normal distribution or not. The Shapiro-Wilk test indicated that the 
Asthma Control Test and outcome expectancy dependent variables were not 
normally distributed. Therefore, in order to meet statistical assumptions, data 
for the Asthma Control Test and outcome expectancy were transformed 
through log transformation, square root transformation, and reciprocal 
transformation methods. The raw data for outcome expectancy and the 
Asthma Control Test were negatively skewed data and appropriate for these 
transformation methods. Thus these transformation methods were suitable for 
outcome expectancy and the Asthma Control Test to transfer into as normal 
distributions. However, a significant difference, p < .05 was found, which 
indicated transformation was unsuccessful and non-normal distribution for 
outcome expectancy and Asthma Control Test remained. Thus, as normal 
distribution assumptions were not met, non-parametric tests were used to 
determine whether there was any significant difference between outcome 
expectancy and Asthma Control Test variables. 
Asthma self-efficacy  
The independent t-test indicated there was no significant difference, 
t(88) = 1.834, p = .07, in the mean level of self-efficacy for asthma 
management at baseline for those who continued study participation (n=83) 
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compared to those who discontinued (n=7). The mean self-efficacy for 
asthma management for those who continued in the study was 88.04 (SD = 
22.2), while the mean self-efficacy was 72.1 (SD = 19.1) for those who 
discontinued study participation (see Table 4-4). 
Outcome expectancy  
The median outcome expectancy level at baseline was 64, ranging from 
9 to 80 for those who continued study participation (n=83). However, the 
median outcome expectancy for those who discontinued study participation 
(n=7) was 59, ranging from 40 to 80. The Man-Whitney U test for this not 
normally distributed variable of outcome expectancy was used, indicating no 
significant difference in the mean rank of outcome expectancy between those 
who continued and discontinued study participation, U = 261, p = .65, 
r= .047 (see in Table 4-4). 
Asthma prevention and management behaviours 
For those who continued study participation (n = 83) the mean for 
asthma prevention behaviours was 20.7 (SD = 5.2), while the mean for those 
who discontinued the study (n = 7) was 17.17 (SD = 5.61). An independent t-
test showed no significant difference in the means between these two groups, 
t(88) = 1.71, p = .092 (see Table 4-4).  
Additionally, the mean for management behaviours was 17.7 (SD = 4.2) 
for those who continued study participation, whereas the mean was 16 (SD = 
5.13) for those who discontinued study participation. The results of an 
independent t-test indicated no significant difference in the mean between the 
two groups, t(88) = 0.99, p = .325 (see Table 4-4). 
Asthma Control Test  
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For those who continued study participation the median for the Asthma 
Control Test was 22, ranging from 8 to 25. Furthermore, for those who 
discontinued study participation the median for the Asthma Control Test was 
22 and ranged from 14 to 25. The Man-Whitney U test indicated no 
significant difference in the mean rank between those who continued and 
discontinued study participation, U = 273, p = .796, r = .027 (see in Table 4-
4). 
 
Table 4-4: Comparison of Baseline Primary and Secondary Outcomes 
Between Those Who Continued and Discontinued Study Participation 
 Study participation  
 Continued 
n=83 
Discontinued 
n=7 
 
 M (SD) M (SD) t-test(P) 
 Self-efficacy 88.0 (22.2) 72.1 (19.1) 1.83(.07) 
 Preventive behaviour 20.65 (5.20) 17.1 (5.61) 1.71(.09) 
 Management behaviour 17.7 (4.20) 16.0 (5.13) 0.99(.33)  
 Median (range) Median(range) Mann-Whitney U 
(P) 
 Outcome expectancy  64 (9-80) 59 (40-80) 261(.66) 
 Asthma Control Test 22 (18-25) 22 (14-25) 274(.80) 
 
4.1.5 Comparison of control and experimental groups sample 
characteristics 
Demographic data for the control and experimental groups is presented 
in Table 4-5. The total sample for the control group was 46, the majority of 
participants were male (63%, n = 29) and mean age was 14.1 (SD = 1.85). 
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The mean number of years since being diagnosed with asthma was 8.13 (SD 
= 3.99). Approximately half of the participants had both parents as non-
smokers (52%, N=24). Most participants (72%, n = 33) had mild, intermittent 
severity levels of asthma.  
There were 44 participants for the experimental group with 52% (n = 23) 
males. The mean age was 14.5 (SD = 1.84). The mean number of years since 
being diagnosed with asthma was 8.31(SD = 4.14). Twenty-one participants 
(48%) had both parents as non-smokers. Thirty-four participants (77%) had 
an intermittent mild level of asthma. 
Chi-square analysis for categorical variables (gender, family smoking 
experience, and asthma severity level of asthma) and an independent t-test for 
continuous variables (age and years of asthma) indicated there were no 
significant differences in demographic variables between the control and 
experimental groups (see Table 4-5)   
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Table 4-5: Comparison of Baseline Sample Characteristics Between 
Adolescents with Asthma in the Control and Experimental Groups 
Variable  Groups  
 Control  
(n=46) 
Experimental 
(n=44) 
 
 M (SD) M (SD) t-test(P) 
Age  14.1 (1.85) 14.5 (1.84) -1.14(.26) 
Years of Asthma  8.13 (3.99) 8.31 (4.14) -0.21(.83) 
 Number (%) Number (%) χ2  (p) 
Gender   1.07 (.30) 
Male 29 (63) 23 (52) 
Female 17 (37) 21 (48) 
Family members smoking   1.95 (.75) 
Both parents non-smokers 24 (52) 21 (48) 
Father smoking 17 (37) 15 (34) 
Mother smoking 0 1 (2) 
Both parents smoking 2 (4) 4 (9) 
Other family members 3 (7) 3 (7) 
Severity of asthma   
1.82 (.61) 
Intermittent mild 33 (72) 34 (77) 
Persistent mild 8 (17) 4 (9) 
Moderate 4 (9) 3 (7) 
Severe 1 (2) 3 (7) 
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4.1.6 Comparison of baseline outcome variables between the control and 
experimental groups 
Asthma self-efficacy 
The mean self-efficacy for the experimental group at baseline was 90.1 
(SD = 21.7), while the mean self-efficacy for the control group was 83.6 (SD 
= 22.7). The independent t-test indicated there was no significant difference 
in the mean level of self-efficacy for the two study groups, t(88) = -1.40, p 
= .164 (see Table 4-6). 
Outcome expectancy  
The median outcome expectancy level for the experimental group at 
baseline was 64 and ranged from 21 to 80, and for the control group was 63 
ranging from 9 to 80. The Mann-Whitney U test for this non-normally 
distributed variable of outcome expectancy indicated no significant difference 
in the mean rank between the two groups, U = 942, p =.572, r = .059 (see 
Table 4-6). 
Asthma prevention and management behaviours 
As was illustrated in Table 4-5, there was no significant difference in 
the means for asthma prevention behaviours between the two study groups, 
t(88) = -.94, p = .925, with the mean for the control group being 20.33 (SD = 
5.45), while the mean was 20.4 (SD = 5.16) for the experimental group.  
The other subscale for asthma management behaviours related to how 
participants managed or performed actions to deal with asthma flare-ups. The 
overall mean score for asthma management behaviour was 17.5 (SD = 4.27) 
and ranged from 8 to 25 for 90 participants. There was no significant 
difference between the two study groups, t(88) = .66, p = .51 in mean of 
asthma management behaviours with the mean for the control group being 
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17.8 (SD = 4.04), whereas the mean was 17.2 (SD = 4.53) for the 
experimental group (see Table 4-6) 
The Asthma Control Test  
The median for the Asthma Control Test for the experimental group 
was 22, ranging from 8 to 25; while the median was 22, ranging from 12 to 
25 for the control group. The Mann-Whitney U Test indicated there was no 
significant difference between the two groups, U = 932, p = .515, r = .068 
(see Table 4-6)  
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Table 4-6: Comparison of Primary (Self-Efficacy) and Secondary Outcomes (Outcome Expectancy, Prevention and Management Behaviours, 
and the Asthma Control Test) at Baseline Between the Two Study Groups 
 Control 
n=46 
 Experimental 
n=44 
  
Outcomes M (SD) 95% CI M (SD) 95% CI 
 
t-test p 
Self-efficacy 83.6 (22.7) [76.9, 90.3]  90.2 (21.7) [83.6, 96.8] -1.40 .16 
Preventive behaviour  20.3 (5.45) [18.7, 23.0]  20.4 (5.16) [18.9, 22.0] -0.09 .93 
Management behaviour  17.8 (4.04) [16.7, 19.0]  17.2 (4.53)  [15.9, 18.6] 0.66 .51 
 Median Range  Median Range Mann-
Whitney U 
p 
Outcome expectancy 63 9-80  64 21-80  942 .57 
Asthma Control Test 22 12-25  22 8-25  932  .52 
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4.2 BIVARIATE RELATIONSHIPS AMONG THE SAMPLE 
CHARACTERISTICS, PRIMARY, AND SECONDARY 
OUTCOMES 
This section presents the correlations among self-efficacy, outcome 
expectancy, asthma prevention and management behaviours, the Asthma 
Control Test, and participants’ demographic characteristics.  
As illustrated in Table 4-7, self-efficacy, and preventive and 
management behaviours were significantly and positively correlated with one 
another. The value of the correlation coefficient ranged from .484 to .598. 
The strength of the association between self-efficacy and prevention 
behaviours was high and there was a moderate relationship between 
management behaviours and self-efficacy. There was a significant negative 
correlation between years of asthma and self-efficacy, showing that 
adolescents who were diagnosed with asthma at a younger age had lower self-
efficacy levels for carrying out asthma self-management. 
There was a statistically significant Spearman rank-order correlation 
between outcome expectancy and self-efficacy, outcome expectancy and 
preventive behaviours, as well as for outcome expectancy and management 
behaviours at baseline. The value of the correlation coefficient ranged 
from .40 to .68. The strength of association between outcome expectancy and 
self-efficacy was high. In addition, there was a high association between 
outcome expectancy and asthma preventive behaviours, which was stronger 
than for the association between outcome expectancy and asthma 
management behaviours. There was no significant correlation between the 
Asthma Control Test and other dependent variables (see Table 4-9).  
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Accordingly, adolescents with a high level of self-efficacy also had 
positive beliefs or expectations about the outcome expectancy from adopting 
asthma self-management behaviours. In addition, participants with high levels 
of self-efficacy and outcome expectancy carried out more asthma prevention 
and management behaviours than participants who had a lower levels of self-
efficacy and outcome expectancy. 
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Table 4-7: Pearson Correlation Coefficient Among Baseline Self-efficacy, Prevention and Management Behaviours, and Years of Asthma and 
Means and Standard Deviations of These Variables  
Measure 1 2 3 4 M SD 
1. Self-efficacy  ___ .595** .484** -.212* 88.0 22.2 
2. Preventive behaviours  ___ .598 .139 20.7 5.2 
3. Management behaviours    ___ -.188 17.7 4.2 
4. Years of asthma    ___ 8.14 4.14 
**p < .01; * p < .05 
 
Table 4-8:Spearman Rank Correlation Coefficients Among Baseline Self-Efficacy, Outcome Expectancy, Prevention and Management 
Behaviours, the Asthma Control Test, and Years of Asthma  
 Outcome 
expectancy  
Asthma 
Control Test  
Self-efficacy Preventive 
behaviour 
Management 
behaviours  
Years of 
asthma  
Median 
1. Outcome expectancy  ___ .024 .680** .522** .402* -.078 60.00 
2. Asthma Control Test  ___ .024 .003 .0006 -.067 22 
**p < .01; * p < .05 
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4.3 THE EFFECTIVENESS OF THE ASTHMA SELF-
MANAGEMENT PROGRAM 
This section presents the results of testing the effectiveness of the 
asthma self-management program compared to usual asthma care in terms of 
the baseline to Week 4 difference in the primary and secondary outcomes 
(Table 4-9 and Table 4-10). The level of the effect of the asthma management 
program and contents are then estimated and used to compare the outcomes at 
Week 4 according to strength of the intervention.  
4.3.1 Asthma self-management self-efficacy  
The mean asthma self-efficacy at Week 4 for the experimental group 
was approximately 110 (SD = 21.7), while the mean for the control group 
self-efficacy was 91.7 (SD = 26.6). This shows an increase for the 
experimental group of 18.6 points (SD=20.2) from baseline to Week 4 and 
although the mean Week 4 asthma self-efficacy for the control group also 
increased from baseline, it was to a lesser extent of 6.65 points (SD = 19.2). 
An independent t-test indicated there was a significant difference between the 
two groups for the change from baseline to Week 4 asthma self-efficacy mean 
level, t(81)= -2.75, p = .007. This finding indicated that participants in the 
experimental group had significant improvement in asthma self-efficacy. 
Accordingly, the null hypothesis of no difference in means of self-
efficacy between the two groups was rejected. The alternative hypothesis was 
supported. Participants who received the asthma self-management program 
had higher self-efficacy in carrying out asthma self-care behaviours compared 
to those who received the usual asthma care. 
  
Chapter 4: Results   127 
4.3.2 Outcome expectancy  
The median outcome expectancy level for the experimental group at 
Week 4 was 70 and ranged from 46 to 80, while the median outcome 
expectancy level for the control group was 64 and ranged from 14 to 80. The 
median outcome expectancy level for the experimental group at Week 4 had 
increased from baseline by 5 points, and the median outcome expectancy 
level for the control group had increased by 2 points. A Mann-Whitney U test 
indicated there was a significant difference between the two groups in regard 
to the change in outcome expectancy level, U = 646, p = .051, r = .31.9 see 
table 4-9) This finding showed that the improvement in outcome expectancy 
level from baseline to Week 4 was greater for the experimental group than for 
the control group. 
Accordingly, the null hypothesis was rejected. The alternative 
hypothesis that adolescents with asthma who received the asthma self-
management program had a greater outcome expectancy than those who 
received the usual asthma care was supported. 
4.3.3 Asthma preventive and management behaviours 
Preventive behaviours 
The mean asthma preventive behaviours for the experimental group at 
Week 4 was 24.6 (SD = 4.74), whereas the mean preventive behaviours for 
the control group was 21.3 (SD = 4.99). The asthma preventive behaviours at 
baseline for the experimental group had increased at Week 4 by 3.90 points 
(SD = 4.55), while the mean preventive behaviours for the control group also 
increased, but only by 0.7 points (SD = 3.67). An independent t-test revealed 
there was a significant difference between the two groups for the change from 
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baseline to Week 4 preventive behaviours mean level, t(81) = -3.62, p = .001 
(see Table 4-9). This result indicated that the improvement in preventive 
behaviours from baseline to Week 4 was greater for the experimental group 
than for the control group. 
Accordingly, the null hypothesis of no difference between the two 
groups in preventive behaviours was rejected. The alternative hypothesis was 
supported. Participants who received the asthma self-management program 
undertook more asthma preventive behaviours compared to participants who 
received the usual asthma care. 
Asthma management behaviours 
The mean of asthma management behaviour for the experimental group 
at Week 4 was 19.9 (SD = 4.63), while the mean of management behaviour 
for the control group was 17.8 (SD = 4.82). The mean asthma management 
behaviour score at baseline for the experimental group had increased by 2.55 
points (SD = 3.96) at Week 4, but the mean asthma management behaviours 
score for the control group had dropped by 0.12 points (SD = 3.66). An 
independent t-test indicated there was a significant difference between the 
two groups in regard to the change in asthma management behaviours, t(81) = 
-3.19, p = .002. This finding indicates that the change in management 
behaviours from the baseline to Week 4 was greater for the experimental 
group than for the control group. The experimental group had improved 
asthma management behaviours while the control group had no improvement. 
Accordingly, the null hypothesis that there was no difference in mean 
management behaviours for the two groups was rejected. The alternative 
hypothesis was supported. Participants who received the asthma self-
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management program undertook more asthma management behaviours when 
they experienced asthma attacks, compared to participants who received the 
usual asthma care. 
4.3.4 The Asthma Control Test  
As can be seen in Table 4-9, the median Asthma Control Test for the 
experimental groups at Week 4 was 23 and ranged from 15 to 25, while the 
median asthma control test for the control group was 23 and ranged from 14 
to 25. The median was used to describe this data that was not normally 
distributed. The difference in median asthma control for the experiment group 
from the baseline to Week 4 was 1.0 and the difference in median asthma 
control test for the control group was also 1.0. The Mann-Whitney U 
indicated there was no significant difference between the two groups 
regarding the change in the Asthma Control Test, U = 716, p = .186, r = .202. 
These findings indicate that the change in the Asthma Control Test from 
baseline to Week 4 was not significantly different between the experimental 
and control groups.  
Additionally, a Post-Hoc analysis was applied to detect how many 
samples at least achieved a significant difference between the control and 
experimental groups for the Asthma Control Test. The mean Asthma Control 
Test had increased by .98 point at Week 4 for the control group, while the 
mean Asthma Control Test for the experimental group also increased 2.2 
points. The effect size for the asthma self-management program was .36. 
Thus, it was necessary to recruit 252 samples (126/per group) in order to have 
a significant difference for the Asthma Control Test, when power was 80%, 
typeⅠerror was 5%, and two tails. 
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The null hypothesis of no significant difference between the two study 
groups in the baseline to Week 4 change in the mean Asthma Control Test 
was supported. Further examination of the items in the Asthma Control Test 
was undertaken to determine if there were significant changes in any of the 
five items in this tool. The findings in Table 4-10 indicate there was a 
significant difference between the two groups in regard to the baseline to 
Week 4 change in item 1, “In the past four weeks, how much of the time did 
your asthma keep you from getting as much done at work, school, or at home” 
(U = 598, p  = .01, r = .28), with a median of .5 for the experimental group, 
while the median for the control group was zero. 
4.3.5 Asthma medication adherence and peak expiratory flow 
monitoring  
This part of the results reports on the comparison of the two study 
groups in regard to the mean level of participants’ asthma medication 
adherence and monitoring peak expiratory flow during the period study, 
according to their self-report in diary entries recording at Week 4.  
The mean percentage asthma medication adherence for the 
experimental group was 80.8% (SD = .29), while the mean percentage asthma 
medication adherence was 50.8% (SD = .43) for the control group. An 
independent t-test indicated there was a significant difference in asthma 
medication adherence between the two groups, t(81) = -3.694, p = .000. 
The mean percentage monitoring PEF (peak expiratory flow) for the 
experimental group was 82.1% (SD = 0.26), while the mean percentage 
monitoring PEF for the control groups was 60.0% (SD = 0.40). An 
independent t-test indicated there was a significant difference in the mean 
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percentage monitoring PEF between the two groups at Week 4, t(81) = -2.893, 
p =  .004. 
Participants who received the asthma self-management program had 
better asthma medication adherence and PEF monitoring at Week 4 than 
participants who received the usual asthma care. However, as there had been 
no baseline measurement of medication adherence or of PEF monitoring, the 
findings were unable to determine whether the asthma self-management 
program led to improvement from baseline to Week 4. 
 132 Chapter 4 :Results   
Table 4-9: Comparison of Baseline and Week 4 Differences in Primary and Secondary Outcomes Between the Control and Experimental Groups 
 Group      
Variable  Baseline 
M (SD) 
Week 4 
M (SD) 
Difference 
M(SD) 
Mean difference between 
groups (95% CI) 
t-test  
Self-efficacy Experimental 90.2 (21.7) 110 (22.6) 18.6 (20.2) 12.049 [-20.5,-3.28] -2.75** 
Control 83.6 (22.7) 91.7 (26.6) 6.65 (19.2) 
Preventive behaviours  Experimental 20.4 (5.2) 24.6 (4.74) 3.90 (4.55) 3.20 [-1.39,-5.01] -3.51** 
Control 20.3 (5.45) 21.3 (4.99) 0.7 (3.67)  
Management behaviours  Experimental 17.2 (4.53) 19.9 (4.63) 2.55 (3.96) 2.67[-4.34,-1.0] -3.18* 
Control 17.8 (4.04) 17.8 (4.82) -.012 (3.66) 
  Baseline 
Median 
Week 4 
Median 
Difference 
Median 
                                    Mann-Whitney U (p) 
Outcome expectancy Experimental 64 70 5 (-19,33)   6428* 
Control 63 64 2 (-51,36)  
Asthma Control Test Experimental 22 23 1 (-4,15)   716 
Control 22 23 1 (-7,7)  
*p < .01; * p < .05 
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Table 4-10: Change in Asthma Control Test from Baseline to Week 4 Between the Control and Experimental Groups 
 
Groups Baseline line 
Median 
Week 4 
Median 
Difference in the 
Median 
Mann-Whitney-U (p) 
The Asthma Control Test Control 22 23 1 716(.19) 
 Experimental 22 23 1 
Asthma control test items      
In the past four weeks, how much of the time did 
your asthma keep you from getting as much done 
at work, school, or at home? 
Control 4 4 0 -598 (.01) 
Experimental 4 5 .5 
During the past four weeks, how often have you 
had shortness of breath? 
Control 4 5 0 -726 (.18) 
Experimental 4 5 0 
During the past four weeks, how often did your 
asthma symptoms  
Control 5 5 0 827(.73) 
Experimental 5 5 0 
During the past four weeks, how often have you 
used your reliever medication 
Control 5 5 0 793 (.48) 
Experimental 5 5 0 
How would you rate your asthma control during 
the past four weeks? 
Control 4 4 0 856 (.97) 
Experimental  4 4 0 
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4.3.6 Secondary analysis of the effectiveness of asthma self-management 
on the primary and secondary outcomes at Week 4 
This section reports on the secondary analysis of the effectiveness of 
the asthma self-management program according to the intensity or amount of 
the program received. The initial data analyses on the effectiveness of the 
asthma program (p. 119) were undertaken using the standard experimental-
control group comparison under the assumption that the experimental group 
received all of the possible sessions in the asthma self-management program. 
However, as some participants from the experimental group did not receive 
all of the possible sessions in the asthma self-management program, 
secondary analyses were undertaken to determine if the intensity of asthma 
self-management program influenced the primary and secondary outcomes 
(see Chapter 3: Method). 
Most participants who received the asthma self-management program 
(experimental group) had three face-to-face intervention sessions with the 
researcher, after which the researcher sent two text messages per week (total 
of 8) to each participant, and the researcher telephoned participants at Week 4. 
Participants in the experimental group also received the booklet: Living with 
Asthma Together. However, some adolescents in the experimental group did 
not complete all sessions due to the participants’ busy school schedule. The 
following section reports the findings of the extent to which each of the 40 
experimental group participants received the intervention. 
Half (50%) of the 40 participants in experimental group had all three 
face-to-face intervention sessions, 17 participants (42.5%) had two face-to-
face intervention sessions, and three participants (7.5%) only had one face-to-
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face intervention session. The number of text-messages sent from the 
researcher to participants in the experimental group was as follows: eight 
text-messages to 60% of participants, seven text-messages for 22.5%, and six 
text-messages were sent to 17.5% of participants. Participants in the control 
group did not have any face-to-face meetings, or receive any messages from 
the researcher. Thirty-one participants in the experimental group received the 
researcher’s phone call as a follow-up to address any questions or problems 
about asthma self-management, as well as for Week 4 data collection. All 
participants (n=40) who received the asthma self-management program 
received a booklet: “Living With Asthma Together” (與氣喘共舞:氣喘自我
照顧手冊 in Chinese) during the first face-to-face meeting. The control group 
participants received none of the intervention sessions outlined above and no 
participant in this group received the booklet. All participants in the 
experimental and control groups received a phone call from the researcher to 
arrange a date to collect the Week 4 data (see Table 4-11). 
The score according to number of sessions received out of a possible 
intensity of the asthma self-management program ranged from 0 to 23 for all 
participants, and the intensity of the asthma self-management program for the 
experimental group ranged from 11 to 23. Because the intensity of the asthma 
self-management program was non-normally distributed, the median (score 
=19) was therefore used as a cut point to divide groups for the experimental 
group. Accordingly, there were three groups: high intensity, medium intensity, 
and no sessions (or low intensity) of the asthma self-management program 
received. The group with highest intensity of the asthma self-management 
program were those who had an intensity score of 19 and above. Participants 
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in the moderate intensity group were those who received an intensity score 
from 18 to 11 for the asthma self-management program. The participants who 
did not receive any of the asthma self-management program sessions were in 
the no intensity group (low). The numbers of participants in each of these 
three groups were: 26 who received a high intensity of the asthma self-
management program, 14 in the moderate intensity and 43 who did not 
receive any of the asthma self-management sessions. 
Table 4-11: Number and Percentage of Experimental Group Participants 
According to the Intensity of the Asthma Self-Management Program Sessions 
Received 
Asthma self-
management program 
sessions 
Number of 
sessions 
Participants 
(n=40) 
 
% 
Meeting sessions (3) 3 20 50.0 
2 17 42.5 
1 3 7.5 
Text message (8) 8 24 60 
7 9 22.5 
6 7 17.5 
Telephone Call  
At Week 4 (1) 
0 9 22.5 
1 31 77.5 
The Booklet 1 (Yes) 40 100 
 0 (NO) 0 0.0 
 
Prior to examining the effectiveness of the intervention according to 
intensity, data analyses were conducted to determine if there were significant 
differences in the baseline primary and secondary outcomes among the three 
groups who received a different intensity of the intervention. There were no 
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significant differences among the three groups in the means for primary and 
secondary outcomes at baseline  
Data analysis of the effectiveness of the asthma self-management 
according to intensity (three groups) for each outcome used Analysis of 
Covariance (ANCOVA) for self-efficacy, prevention, and management 
behaviours with the baseline levels of each outcome as a covariate. The 
assumption of normality, linearity, homogeneity of variance, homogeneity of 
regression slope ware checked and met. However, the data for outcome 
expectancy and the Asthma Control Test were not normally distributed. Thus, 
the Kruskal Wallis test was conducted to determine if there were significant 
differences among the three groups in the means for outcome expectancy and 
the Asthma Control Test at Week 4. 
Asthma self-efficacy  
There was a significant difference in mean asthma self-efficacy at Week 
4 among the three groups of participants according to the different intensities 
of the asthma self-management program, after controlling for the mean self-
efficacy at baseline, F(2, 79) = 5.22, p = .007. Partial Eta squared = .117 (see 
Table 4- 12). 
Post-hoc Bonferroni analyses were undertaken to determine between 
which two groups there were significant differences. After adjusting for the 
mean baseline self-efficacy, the mean self-efficacy level was 93.9, 95% CI 
(88.1 to 99.7) for participants who received no intensity of asthma self-
management, while the mean self-efficacy was 107, 95% CI (96.6 to 116) for 
participants in the medium intensity group, and the mean self-efficacy was 
108, 95% CI (100 to 115) for those in the high intensity of asthma self-
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management group (see Table 4-13). There was a significant difference (p 
= .013) in mean self-efficacy at Week 4 between participants who received no 
intensity of asthma self-management and participants who received the high 
intensity of asthma self-management (see Table 4-14). There were no 
significant differences between the no intensity and medium intensity groups 
or between the medium and high intensity groups. 
Thus, participants who received a stronger intensity of the asthma self-
management program had significantly higher levels of asthma self-efficacy 
than those in the no intensity group, but asthma self-efficacy was not 
significantly better for those who received the high intensity compared to a 
medium intensity. Those in the medium group also did not have significantly 
higher asthma self-efficacy score than those in the no intensity group. 
Accordingly, a high intensity of the asthma self-management program was 
needed to provide a significant improvement in asthma self-efficacy. 
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Table 4-12: Intensity Effect of the Asthma Self-Management Program on Self-
Efficacy at Week 4 
Source Sum of 
Squares 
df Mean 
Square 
F Partial Eta 
Squared 
Self-efficacy (baseline) 20809  20810 57.8** .422 
Intensity Effect of 
Intervention 
 
3760 2 1849.70 5.22** .117 
Error 28466 79 360.33   
** p < .01 
Table 4-13: Mean Self-Efficacy at Baseline, Week 4 , and Adjusted Mean at 
Week 4  
Level of Group  Baseline Week 4 Adjusted mean 
at Week 4 
95% CI 
 n M(SD) M(SD) M  
No Intensity (0) 43 85.05 (22.4) 91.7 (26.6) 93.9 [88.1,99.7] 
Medium (11-18) 14 87.21 (26.5) 106 (26.2) 107 [96.6,116] 
High (19-23) 26 93.4 (19.2) 112 (20.6) 108 [100,115] 
 
Table 4-14: Bonferroni Comparison for Degree of Group of Self-efficacy at 
Week 4  
Comparison Mean 
difference 
Standard 
Error of difference 
95% CI 
No Intensity vs. Medium 
Intensity 
 
-12.8 5.85 [-27.01,1.50] 
No Intensity vs. High 
Intensity 
 
-14.0* 4.78 [-25.7,-2.32] 
High Intensity vs. Medium 
Intensity 
1.22 6.32 [-14.2,16.6] 
*p <.05 
Outcome expectancy  
There was no significant difference in the median outcome expectancy 
level at Week 4 among the three groups of participants who received different 
levels of intensity of the asthma self-management program. The median 
outcome expectancy levels for participants who received no intensity of 
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asthma self-management at Week 4 had increased from baseline by 2; the 
median outcome expectancy levels for the participants in medium intensity 
group for asthma self-management had increased by 7 at Week 4, and median 
outcome expectancy levels had also increased by 2.5 for participants who 
received the high level of intensity of the asthma self-management program at 
Week 4. Results indicated there was no significant difference among the three 
groups in medium outcome expectancy levels overtime, χ2 (2, N=83) = 4.34, 
p = .114 (see Table 4-15). 
 
Table 4-15: Kruskal Wallis: Difference in Medium Outcome Expectancy for 
Three Groups at Week 4 
 Degree of Group Mean 
Rank 
dF Χ2 (p) 
Outcome  
expectancy  
No Intensity (0) 37.02 2 4.34 (.11) 
Medium (11-18) 51.14 
High (≥19) 45.31 
 
Thus, participants who received any of the three levels of intensity of 
the asthma self-management program did not have any difference in outcome 
expectancy mean. 
Asthma preventive behaviours 
There was a statistically significant difference in mean preventive 
behaviours at Week 4 among the three groups of participants who received 
the different levels of intensity of the asthma self-management program after 
controlling for the mean of preventive behaviours at baseline, F(2, 79) = 8.4, 
p= .000. Partial Eta Squared =.175 (see Table 4-16). 
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Post-hoc Bonferroni analyses were undertaken to determine between 
which two groups there were significant differences. Table 4-16 shows that 
after adjusting for the mean baseline preventive behaviours, the mean 
preventive behaviours were 21.3, 95% CI (20.2, 22.4) for participants who 
received the no intensity of the asthma self-management program, while the 
mean preventive behaviour were 25.1, 95% CI (23.1, 27.0) for participants 
who received a medium intensity of the asthma self-management program. 
The mean of preventive behaviours for participants who received a high 
intensity of asthma self-management was 24.3, 95% CI (22.9 to 25.8) (see 
Table 4-17). There was a significant difference in mean preventive 
behaviours at Week 4 between participants who received no intensity of the 
asthma self-management program and those who received a medium intensity 
of asthma self-management, p= .004; additionally, there was a significant 
difference between participants who received no intensity of the asthma self-
management program and those who received a high intensity of asthma self-
management, p = .004. However, there was no a significant difference in 
mean preventive behaviours between those who received a high or medium 
intensity of the asthma self-management program (see Table 4-18).  
Thus, participants who received high and moderate levels of intensity of 
the asthma self-management program had more preventive behaviours than 
those in the no intensity group. However, the mean preventive behaviour was 
not significantly greater for those who received a high intensity compared to a 
medium intensity. Accordingly, a medium intensity of the asthma self-
management program was needed to have a significant improvement in 
asthma preventive behaviours. 
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Table 4-16: Intensity of the Effect of Intervention on Mean Preventive 
Behaviours at Week 4 
Source Sum of 
Squares 
df Mean 
Square 
F Partial Eta 
Squared 
Preventive behaviours 
(baseline) 
863 1 863 64.7** .450 
Intensity of Effect of 
Intervention 
224 2 112 8.39** .175 
Error 1055 79 13.4   
**P < .001 
Table 4-17: Mean Preventive Behaviours at Baseline, Week 4, and an 
Adjusted Mean at Week 4 
Degree of 
Groups 
 Baseline  Week 4 Adjusted at 
week 4 
95% CI 
 n M(SD) M(SD) M  
No Intensity (0) 43 20.6 (5.48) 21.3 (4.99) 21.3 [20.2, 22.4] 
Medium (11-18) 14 19.2 (4.34) 24.1 (4.33) 25.1 [23.1, 27.0] 
High (19-23)  26 21.5 (5.13) 24.9 (5.02) 24.3 [22.9, 25.8] 
 
Table 4-18: Bonferroni Comparison for Intensity of Group of Self-Preventive 
Behaviours at Week 4 
Comparison Mean 
difference 
Standard 
Error of difference 
95% CI 
No Intensity vs. Medium 
Intensity 
-3.72* 1.13 [-6.49,-0.96] 
No Intensity vs. High 
Intensity 
-3.00* 0.91 [-5.23,-0.77] 
High Intensity vs. Medium 
Intensity 
-0.73 1.22 [-3.72, 2.27] 
*p <.05 
 
Asthma management behaviours 
There was a significant difference in mean asthma management 
behaviours at Week 4 among the three groups of participants who received 
different levels of intensity of the asthma self-management program, after 
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controlling for the mean management behaviours at baseline, F(2, 79) =4.91, 
p= .01. Partial Eta squared=0.111 (see Table 4-19).  
Post-hoc Bonferroni analyses were undertaken to determine between 
which two groups there were significant differences. After adjustment for 
mean baseline management behaviours, the mean asthma management 
behaviour was 17.6, 95% CI (16.5, 18.7) for participants who received no 
intensity of asthma self-management, while the mean management behaviour 
for the participants in the medium intensity group was 19.8, 95% CI (17.9, 
21.8), and for participants in the high intensity of asthma self-management 
group the mean management behaviours was 20.3, 95% CI (8.85, 21.7) (see 
Table 4-20). There was a significant difference (p = .013) in the mean 
management behaviours at Week 4 between participants who received no 
intensity of the asthma self-management program and participants who 
received a high intensity (see Table 4-21). There were no significant 
differences between the no intensity and medium intensity groups or between 
the medium and high intensity groups. 
Thus, participants who received a stronger intensity of the asthma self-
management program had significantly higher levels of asthma management 
behaviour than those in the no intensity group, but management behaviour 
was not significantly higher for those who received the high intensity 
compared to a medium intensity. Those in the medium group also did not 
have significantly higher management behaviours score than in the no 
intensity group. Accordingly, a high intensity of the asthma self-management 
program was needed to have a significant improvement in management 
behaviours. 
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Table 4-19: Intensity of Effect of Intervention on Mean Management Behaviours at 
Week 4 
Source Sum of 
Squares 
df Mean 
Square 
F Partial Eta 
Squared 
Management Behaviours 
(baseline) 
726 1 726 54.1 .406 
Intensity of Effect of 
Intervention 
132 2 65.9 4.91 .111 
Error 
1060 79 13.4   
  
Table  4-20: Mean Management Behaviours at Baseline, Week 4, and Adjusted 
Mean at Week 4 
Degree of 
Groups 
 Baseline Week 4 Adjusted 
Mean at  
week 4 
95% CI 
 n M(SD) M(SD) M  
No Intensity (0) 43 17.9 (3.91) 17.8 (4.82) 17.6 [16.5, 18.7] 
Medium (11-18) 14 16.3 (4.57) 18.9 (5.28) 19.8 [17.9,21.8] 
High (19-23) 26 18.0 (4.49) 20.5 (4.23) 20.3 [18.9,21.7] 
 
Table 4-21: Bonferroni Comparison for Degree of Group of Self-Management 
Behaviours at Week 4 
Comparison Mean 
difference 
Standard 
Error of difference 
95% CI 
No Intensity vs. Medium 
Intensity 
 
-2.22 1.14 [-5.00,-0.564] 
No Intensity vs. High 
Intensity 
 
-2.67* 0.91 [-4.90,-0.437] 
High Intensity vs. Medium 
Intensity 
0.442 1.23 [-2.56, 3.34] 
*P < .05 
Asthma Control Test  
There was no significant difference in medium Asthma Control test at 
Week 4 among the three groups of participants who received different levels 
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of intensity of the asthma self-management program, χ 2 (2, N = 83)= 5.071, 
p = .08 (see Table 4-22). 
Table 4-22: Asthma Control Test Mean Ranks for Three Groups to Intervention 
Doses at Week 4 
 Intervention N Mean Rank df X2 (p) 
Asthma control test  No Intensity (0) 43 38.7 2 z = 5.07 (.08)  
Medium(11-18) 14 36.2  
High (≥19) 26 50.7  
 
Thus, participants who received any kind of intensity of the asthma self-
management program did not have any difference in the Asthma Control Test 
mean. Therefore, the asthma self-management program did not have 
significant improvement on the Asthma Control Test. 
4.4 SUMMARY OF THE FINDINGS 
This chapter presented the results from the comparison of the control 
and experimental groups for the primary outcome (asthma self-efficacy) and 
the secondary outcomes (outcome expectancy, prevention and management 
behaviours, and the Asthma Control Test). In addition, the intensity effect of 
the asthma self-management program on the primary and secondary outcomes 
was examined. The results highlighted the effectiveness of the asthma self-
management program in improving the self-efficacy, outcome expectancy, as 
well as asthma prevention and management behaviours of Taiwanese 
adolescents with asthma. Moreover, adolescents with asthma who received a 
high intensity of the asthma self-management program had significantly 
higher asthma self-efficacy levels and more prevention and management steps 
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for controlling asthma than those who received a lower intensity of the 
asthma self-management program. Moreover, participants who received a 
medium intensity of the asthma self-management program had undertaken 
more preventive steps for asthma control than those who received a lower 
intensity of the asthma self-management program. However, the asthma self-
management program was not effective in improving the Asthma Control 
Test for adolescents with asthma. 
The next chapter discusses these results, and compares and contrasts 
them with previous studies. The strengths and limitations of the study are 
explained and the implications of the findings of this study for clinical work, 
education, and future research are presented . 
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Chapter 5: Discussion 
The purpose of this study was to evaluate the effectiveness of an asthma self-
management program for adolescents with asthma in Taiwan, developed using 
Bandura’s self-efficacy model and based on the Expert Panel Report-3 (EPR-3) of 
the National Heart, Lung, and Blood Institute in the USA. The findings indicate that 
the effectiveness of the asthma self-management program was more effective in 
enhancing adolescents’ self-efficacy, outcome expectancy, and prevention and 
management behaviours than these who received the usual asthma care. However, 
there were no significant differences between the two groups in the Asthma Control 
Test. This is the first randomized controlled trial to evaluate the effects of an asthma 
self-management program for Taiwanese adolescents based on Bandura’s self-
efficacy model. 
Methods for delivering the program for optimal self-management included 
face-to-face meetings, short text-messages, a telephone call, and an asthma 
information booklet. The booklet included case studies, the asthma self-management 
program, as well as providing a diary for adolescents to record symptoms, peak 
expiratory flow rates, and medication. This chapter first discusses the results of the 
current study, then compares and contrasts these findings with previous studies 
related to self-management programs. The strengths and limitations of the study are 
then discussed. 
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5.1 EFFECTIVENESS OF THE ASTHMA SELF-MANAGEMENT 
PROGRAM 
The overall effects of the asthma self-management program for Taiwanese 
adolescents based on Bandura’s self-efficacy model were greater in enhancing 
adolescent’ self-efficacy, outcome expectancy, and prevention and management 
behaviours than these who received the usual asthma care. Although there were no 
significant differences for the two groups in the Asthma Control Test, there were 
significant differences between the two groups with improved asthma symptoms in 
the daytime and less absence from work or school for the experimental compared to 
the control group.  
5.1.1 Asthma self-efficacy 
One of outcomes in evaluating the effectiveness of an asthma self-management 
program was the self-efficacy levels for Taiwanese adolescents with asthma. The 
study found that the mean levels of asthma self-efficacy for the experimental group 
was greater than participants who received the usual asthma care. This indicated that 
the asthma self-management program was more effective in enhancing self-efficacy 
for adolescents with asthma than the usual asthma care. These findings of 
improvements in self-efficacy from the asthma self-management program are 
consistent with those reported for adolescents with asthma in other asthma self-
management programs (Bruzzese et al., 2011; Buckner et al., 2007; Rhee, McQuillan, 
& Belyea, 2012; Shaw et al., 2005; Srof et al., 2012). There are a number of possible 
explanations for this success.  
First, the results of the current study may be explained by considering the 
benefits of basing the intervention on a theoretical framework, namely, Bandura’s 
self-efficacy model. Self-efficacy in the asthma self-management program was 
facilitated through four information sources: performance accomplishment, vicarious 
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experience, verbal persuasion, and self-evaluation of physiological and emotional 
states (Bandura, 1994). The researcher designed the asthma self-management 
program to promote adolescents’ self-efficacy, according to the information sources 
of self-efficacy identified by Bandura. Performance accomplishment is the main 
source of increasing self-efficacy, which was applied in the asthma self-management 
for Taiwanese adolescents by discussing desires and achievable goals (goals setting) 
with the participants. Furthermore, the asthma action plan instructed participants how 
to respond to their asthma symptoms. These instructions guided participants to 
correctly manage their asthma condition. These strategies aimed to use mastery on 
self-management skills and thus increase patients’ own self-confidence. In addition, 
another of the four information sources, vicarious experience, was included in the 
asthma self-management program, through the use of role models in the booklet, 
which provided information that although asthma is a serious disease it can be well-
controlled. Other kinds of self-efficacy enhancement, such as a phone call and text 
messages, not only reminded participants to execute the asthma self-management 
program, but also provided verbal persuasion, another of the four sources of 
information for raising self-efficacy. Finally, information about physiological and 
emotional states that effect individuals’ sense of self-efficacy was included. Thus, 
meeting times were arranged according to participants’ schedules in order to avoid 
fatigue, which could lead to a lower level of self-efficacy (Sadof & Kaslovsky, 2011). 
Moreover, the booklet provided some information to participants about how to 
release their feelings of stress and pressure. In addition, feedback was provided to 
participants to demonstrate the link between them carrying out the asthma self-
management program and their lessened asthma symptoms and larger peak 
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expiratory flow rate, which in turn indicated that participants had the ability to 
manage their asthma. 
In contrast, in other studies where self-management intervention was also 
based on Bandura’s self-efficacy model, the outcomes were less effective and there 
was no report of using any or some measures of Bandura’s four sources of 
information for enhancing self-efficacy (Jang & Yoo, 2012; Korpershoek et al., 
2011). For example, the systemic review by Korpershoek et al. (2011) found that the 
sources of information in the self-management programs for 17 patients with chronic 
disease were incomplete and may have led to the ineffectiveness of the programs on 
the outcomes. Thus, the findings of the current study support the need for an 
integrated package of the four sources of information to increase patients’ self-
efficacy for asthma self-management. 
Another possible explanation for participants’ greater self-efficacy in the 
experimental group in this study is that multiple sessions and strategies were 
included. In the initial period of behaviour change, participants may have made an 
effort to change their asthma self-management, but could have been quick to give up 
when they faced obstacles if they had not received continuous support to shape their 
healthy behaviours. This highlights the need for more guidance and interaction to 
support patients through the initial period of behaviour changes. The asthma self-
management program raised participants’ belief in their efficacy to manage their 
asthma through continuing and varied personalized guidance and consultation, such 
as meetings, text-messages, and a phone call. During each meeting, the techniques 
for asthma knowledge were more interactive, rather than in a lecture or didactic 
format, using discussion and actions, such as practicing inhaler and lung function 
monitoring. Techniques that are more interactive have previously been found to be 
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more likely to increase participants’ interest and learning (NHLBI, 2007; Wolf, 
Guevara, Grum, Clark, & Cates, 2003). Therefore, multiple sessions, diverse and 
active strategies within the asthma self-management program generated stronger 
effects of self-efficacy for asthma than found in previous studies (Coster & Norman, 
2009; Guevara et al., 2003). 
Additionally, the greater self-efficacy for participants in the experimental 
group than those in the control group may have occurred due to the use of 
experiential learning and development of a trusting relationship (Lee & Lin, 2009). 
Experiential learning is likely to involve valuing adolescents’ prior asthma 
knowledge and experience, and then promoting commitment to behaviour change 
with self-confidence. For example, one participant said “I did not like my other 
female teacher; she always told me to do something and to follow up her strategies. 
However, you allowed me to take care of my asthma in my own way” (in Chinese: 我
不喜歡我的女老師，總是要我們做他喜歡做的事情還樣照著他的方法做，不過
妳不會這樣，妳不會要求我一定要怎樣 ). Non-didactic interaction may help 
participants to be more willing and to believe in their capabilities to carry out their 
asthma self-care plan. In addition, the intervener’s friendliness, such as open-minded 
communication, neutral comments, listening to and valuing participants’ questions, 
which led to a trusting relationship and credibility, may have been more powerful in 
convincing patients to make more of an effort and to continue performing asthma 
self-care behaviours (Sadof & Kaslovsky, 2011). 
Ultimately, consideration of the adolescents’ stage of development in the 
current asthma self-management program may explain, at least in part, the reason 
that the mean self-efficacy of asthma for the experimental group was greater than 
that for the control group. Blanchard et al. (2014) found adolescents denied their 
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disease and thought it was not necessary to take their asthma control medication 
regularly, as they feared medical side-effects, and felt embarrassed to use the inhaler 
in front of their peers (Desai & Oppenheimer, 2011; Rhee et al., 2009; Sadof & 
Kaslovsky, 2011). Negative thoughts and feelings could decrease adolescents’ 
intention to undertake asthma care, which in turn would lead to poor adherence 
(Masterson et al., 2011; Sadof & Kaslovsky, 2011). However, the asthma self-
management program in the current study provided practical information to help 
adolescents deal with their asthma symptoms, according to their developmental 
characteristics. The researcher explained and discussed the plan of asthma 
medication treatment using questions and answers to clarify incorrect beliefs about 
asthma prevention and management behaviours. The interactive approach that 
enabled adolescents to ask questions about ways of controlling their asthma is likely 
to have led to them experiencing success in self-efficacy of asthma self-management. 
Another finding in the current study was that there was a significant negative 
relationship between self-efficacy at baseline and after years of asthma for all 
participants. Usually, participants who have had asthma for a longer period will have 
had greater frequency of exposure to the usual asthma care and this may result in 
better self-efficacy (Pimouguet, Le Goff, Thiébaut, Dartigues, & Helmer, 2011). 
However, results indicated that participants diagnosed with asthma who had a longer 
duration of asthma had a lower level of self-confidence in asthma self-care compared 
to those diagnosed with asthma for a shorter duration. One possible explanation for 
this result is that the usual asthma care in Taiwan focussing on knowledge and 
asthma management education is more passive (Tzeng et al., 2010). Although 
knowledge acquisition is important to build adolescents’ performance 
accomplishment, knowledge alone is insufficient to cause behaviour changes (Coster 
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& Norman, 2009; Knight, 2005), especially in adolescent groups (Sin et al., 2005). 
Acquiring knowledge and skills about related diseases is essential for self-
management programs (Rhee et al., 2006), but an effective intervention is based on 
self-efficacy (Lenz & Shortridge-Baggett, 2002) as participants with good experience 
in managing their disease will have more self-confidence. However, when the usual 
asthma care only teaches knowledge and does not follow-up patients’ asthma self-
care, it is more likely to lead to unsuccessful asthma control and decreased patient 
self-confidence in carrying out asthma treatment. This may be a reason why 
repetition and reinforcement have been stressed in asthma self-management 
education by the National Heart Lung and Blood Institute (2007). Taken together, 
these results indicate that participants who had been diagnosed with asthma for a 
longer period did not have greater levels of self-efficacy compared to those who were 
diagnosed with asthma for a shorter period. 
5.1.2 Outcome expectancy 
The second major finding was that the mean outcome expectancy level for the 
experimental group was greater than that for the control group. Accordingly, 
participants who received the asthma self-management program had more positive 
beliefs that the performance of asthma self-management would result in their asthma 
being well-controlled, for which a number of explanations can be considered. 
One possibility is that the asthma self-management program provided 
participants with an explanation of the benefits of their asthma being well-controlled. 
The finding of increased outcome expectancy in the current study is consistent with 
the study by Clerisme-Beaty, et al. (2011) that patients’ experience of benefits will 
increase their adherence. In order to promote adolescents’ beliefs about the 
usefulness of asthma self-care, it can be beneficial to provide these adolescents with 
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experiences of success in managing their asthma and in appreciating the benefits of 
managing their asthma. While regularly taking the medication prescribed for 
controlling asthma is necessary for those with uncontrolled asthma, understanding 
that this medication may be modified by doctors, when their asthma is well-
controlled for at least three months (NHLBI, 2007), may generate incentives for 
participants to sustain their health promotion behaviour for a well-controlled disease 
(Bandura, 2004; Clerisme-Beaty et al., 2011) and understand that taking asthma 
medication is not forever. Thus, the researcher’s explanation of the benefits of the 
asthma self-management program to participants may have influenced patients’ 
beliefs about the treatment of their disease, which in turn may have contributed to 
participants self-managing their asthma. 
Greater outcome expectancy in the experimental group may have been due to 
the inclusion of discussion about adolescents’ peer relationships in the asthma self-
management program, which in turn promoted adolescents’ willingness to perform 
asthma prevention behaviours (Clerisme-Beaty et al., 2011). Participants in the 
current study were worried about the side effects of their medications, which led to a 
change in their body, such as body weight increasing. They did not like their friends 
to know they had asthma or to use the inhaler in front of their friends. These issues 
may negatively impact on adolescents in regard to taking asthma medication (Rhee, 
Wenzel, & Steeves, 2007). The asthma self-management program helped adolescents 
with asthma to balance both their needs and effective control of their asthma well. In 
the current study, explanations of the effects of medication and asthma treatment 
plans enhanced adolescents’ follow-up of physicians’ advice and lead to less asthma 
symptoms. Participants believed that preventive behaviours were useful for their 
asthma symptoms. Thus, the asthma self-management program generated positive 
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incentives and led to greater willingness to perform asthma prevention behaviours. In 
the current study this resulted in less symptoms of asthma at daytime and less 
utilization the asthma relief medication. These results were consistent with Clerisme-
Beaty et al.’s study (2011).. 
Finally, the finding in the current study of a significantly positive relationship 
between self-efficacy and outcome expectancy levels is consistent with a previous 
study by Clark and Dodge (1999), who found that patients with high self-efficacy 
had higher outcome expectancy levels for asthma control. This indicates that the 
asthma self-management program influenced both self-efficacy and outcome 
expectancy. Strategies in the self-management program for increasing self-efficacy 
and knowledge also enabled adolescents to better understand their care and treatment, 
as well as to appreciate the benefits of managing their asthma, and thus improving 
their outcome expectation, which is little published in this area. 
The study has found that the asthma self-management program, based on the 
model of self-efficacy, was more effective in enhancing adolescents’ outcome 
expectancy levels for asthma management than participants who received the usual 
asthma care.  
5.1.3 Asthma preventive and management behaviours 
Asthma preventive behaviours 
One of the more significant findings from this study is that the mean asthma 
prevention and management behaviours for the experimental group were greater than 
those who received the usual asthma care. Adolescents who received the asthma self-
management program carried out more steps in prevention and management 
behaviours. As this study was based on Bandura’s model of self-efficacy, which 
binds both self-perception and individual behaviours (Bandura, 1977), it is to be 
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expected that people with higher self-confidence and outcome expectancy would be 
more likely to change their behaviours towards managing their disease (Ayotte et al., 
2010; Lee & Lin, 2009). Accordingly, in the current study, the results of higher self-
efficacy and outcome expectancies scores for the experimental group was associated 
with greater prevalence of behaviour for prevention of asthma in the experimental 
group. Evidence from previous research supports self-efficacy as the strongest 
predictor for health promoting behaviours in adolescents (Chiang et al., 2004; Srof & 
Velsor-Friedrich, 2006). Previous studies have reported that adolescents with asthma 
and high levels of self-efficacy had better asthma adherence (Bruzzese et al., 2013), 
as well as self-confidence in coping with barriers when performing their asthma self-
care (Rhee et al., 2009). It may be that participants who received the asthma self-
management program had a better understanding of the purpose of prevention 
behaviours and felt confident in carrying out such behaviours. Consequently 
participants may have then been more willing to perform asthma self-care activities 
(Clerisme-Beaty et al., 2011). For instance, the current study found from self-reports 
that asthma medication adherence and peak expiratory flow (PEF) monitoring were 
greater for participants who received the asthma self-management program than for 
those who received the usual asthma care. This confirmed results from a previous 
study (Clerisme-Beaty et al., 2011) on participants with high self-efficacy and 
outcome expectancy taking more steps in preventive behaviours for better control of 
their asthma. On the other hand, participants who received the asthma usual care had 
low adherence and PEF monitoring. These results of higher medication adherence 
and PEF monitoring for participants who received the asthma self-management 
program were in agreement with other studies (Blanchard et al., 2014; Buston & 
Wood, 2000; Desai & Oppenheimer, 2011; Masterson et al., 2011) and highlight 
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non-adherence problems in adolescents. Finally, the asthma self-management 
program, which was designed with multiple sessions and elements (Guevara et al., 
2003), was not only effective in improving self-efficacy, but also in increasing 
preventive behaviour for asthma management. The results again provide support for 
theoretically based intervention in enhancing adolescents’ behaviours for managing 
asthma.  
Additionally, this study found that there were significant differences in 
prevention behaviours between participants who received the medium intensity of 
the asthma self-management program and participants who received no intensity of 
intervention (the control group). There are a number of possible explanations for this 
result. First, the asthma self-management program based on Bandura’s self-efficacy 
model adjusted participants’ self-confidence to excuse prevention behaviours. For 
example, all participants had greater exposure to the usual asthma care since they 
were diagnosed with asthma, but the usual asthma care may not allow participants to 
feel the self-confidence to carry out asthma prevention behaviour, or they might not 
believe that these prevention behaviours could benefit their asthma control. However, 
the asthma self-management program based on Bandura’s self-efficacy model had a 
greater effect to enhance participants’ self-confidence at the initial period of 
intervention from four sources of information. Hence, the self-management program 
may have had effects for participants who were ready to carry out asthma preventive 
behaviours.  
Another reason was the curricula design of the asthma self-management 
program. From Week 1 to Week 2, interventions focussed on preventive behaviours. 
At Week 3, the researcher talked about the relationships between stress and asthma, 
methods of dealing with stress, managing an asthma attack, and discussing their 
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feelings. At Week 4, the researcher made a phone call to participants persuading 
them to carry out the asthma self-management program. In addition, 92.9% of 
participants (n=13) who had a medium intensity of intervention (n=14) did not 
receive a meeting 3. Therefore, it is likely that participants who received the medium 
intensity of intervention had already learnt to carry out asthma preventive behaviours. 
However, not all interventions in past studies were successful in enhancing 
participants’ asthma preventive behaviour. Although asthma interventions have 
duplicated successful asthma programs, such as the “Puff City” (Joseph et al., 2007) 
and “Easy Breathing Program” (Berg et al., 2004) generated by the Asthma and 
Allergy Foundation of America, study findings did not demonstrate effectiveness in 
improving the uptake of asthma preventive behaviours. In spite of these programs 
also stressing the importance of increasing adolescents’ motivation, problem-solving, 
and self-efficacy, the results did not lead to enhanced asthma preventive behaviours. 
However, it is unclear whether the lack of effectiveness in these studies is due to 
Bandura’s four sources of information not being used in the program, as there was no 
information on the fours sources of information found in the reports of these studies 
(Cloutier et al., 2012; Jang & Yoo, 2012; Velsor-Friedrich et al., 2004). 
Asthma management behaviours 
Participants who received the asthma self-management program were better at 
managing an asthma exacerbation than those in the control group. The focus of the 
tool measuring asthma management was related to asthma exacerbations, as 
managing behaviour is critical here. A main reason for this success is possibly the 
fact that adolescents had greater self-efficacy, which led to self-confidence in dealing 
with the symptoms of asthma. In depth discussions related to asthma exacerbation at 
each meeting would cumulate in participants’ learning experiences to build their 
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mastery and develop the positive outcome expectancy. This may assist in managing 
their asthma flare-ups. Participants in the experimental group in the current study had 
undertaken more steps in managing their asthma exacerbation than those in the 
control group. For example, participants in the experimental groups had higher levels 
of checking their asthma symptoms after relief inhaler usage, and asking for help 
when the symptoms of asthma worsened. These results were unlike those of previous 
studies, which found that adolescents with asthma did not treat or manage their 
breathing problems when they had an asthma attack (Jonsson, Egmar, Hallner, & 
Kull, 2014; Velsor-Friedrich et al., 2004). These findings demonstrated that the 
asthma self-management program in the current study made relative progress for 
adolescents with asthma in managing their asthma flare-ups. 
Another possible reason for participants performing more steps in managing an 
asthma flare-up is that a written asthma action plan was given to participants who 
received the asthma self-management program. Although the effectiveness of written 
asthma action plans was not clearly demonstrated in previous studies (Coster & 
Norman, 2009; Zemek, Bhogal, & Ducharme, 2008) the written asthma action plans 
informed adolescents about what to do when asthma symptoms occurred. This was 
positively associated with asthma management behaviours for dealing with an 
asthma flare-up (NHLBI, 2007). 
Yet, not all interventions in past research have successfully enhanced self-care 
behaviours for managing asthma flare-ups for adolescents (Cloutier et al., 2012; 
Joseph et al., 2007; Riekert, Borrelli, Bilderback, & Rand, 2011; van Es et al., 2001). 
Possible reasons may be the research methods, or instruments. For example, in the 
Bruzzese, Sheares et al.’s (2011) study, an asthma self-management program for 
adolescents was undertaken for eight-weeks, based in school, and adolescents were 
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followed-up for 12 months. The program succeeded in increasing adolescents’ 
preventive behaviours; however, the program failed to link asthma intervention and 
management behaviours for asthma flare-ups. The response format of the 
questionnaire for the investigation of adolescents’ management behaviours in 
Bruzzese, Sheares, et al.’s (2011) study was dichotomous, yes or no. In reality, the 
frequency of adolescents with asthma dealing with their asthma flare-ups was more 
varied: sometimes, always, or rare, according to their surroundings. For example, 
adolescents did not like to deal with asthmatic symptoms in front of their peers; 
however, they may have used their inhaler at home. The response format used in 
Bruzzese, Sheares, et al.'s (2011) study questionnaire does not reflect the reality of 
the participants. Similarly, the study by Zebracki and Drotar (2004) investigated the 
relationships among self-efficacy, outcome expectancy, and asthma management 
behaviours for adolescents’ asthma control levels. Results showed no significant 
relationships among these factors. However, there were methodological issues in the 
study by Zebracki and Drotar, with the asthma self-management behaviours 
assessment using scenarios to ask adolescents with asthma how they would respond 
to asthma attacks. Scenarios of management behaviours may have an ‘if condition’, 
which might not detect real behaviours, and thus not reflect the actual world. There 
are many factors affecting adolescents’ management behaviours, such as adolescents’ 
surroundings and past experiences in managing an asthma flare-up. The results, 
therefore, should be treated circumspectly. 
In summary, the benefit of the theory based intervention program is that it is 
more likely to improve participants self-efficacy levels, and lead to possible 
behaviour changes, particularly in adolescents (Joseph et al., 2007). This highlights 
the importance of efficacy expectancy (self-efficacy) and outcome expectancy, as 
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they help people to undertake healthy behaviour. Similarly, asthma flare-ups require 
treatment that is appropriate and immediate. Thus, for adolescents, learning 
behaviours are an important outcome for managing asthma deterioration (Bruzzese et 
al., 2008). The results of the current study indicate that the asthma self-management 
program achieved the task and has taken a step in the direction of improving asthma 
prevention and management behaviours. The asthma self-management program for 
adolescents in Taiwan was successful in changing adolescents’ behaviours to achieve 
well-controlled asthma. 
5.1.4 Asthma Control Test 
In the current study, asthma control had improved at Week 4 for participants 
who received the asthma self-management program compared to those who only 
received the asthma usual care. There was no significant difference between the 2.2 
point baseline to Week 4 in the Asthma Control Test for the experimental group and 
0.98 point baseline to Week 4 for the control group. Schatz et al. (2009) also reported 
that a change of three points in the Asthma Control Test is likely to indicate a 
clinically meaningful change, even if there was no statistically significant difference. 
However, analysis of the sub-items of the Asthma Control Test indicated that “In the 
past four weeks, how much of the time did your asthma keep you from getting as 
much done at work, school or at home?” was significantly less bothersome for the 
experimental group than for the control group in the current study. This result is 
consistent with previous studies (Joseph et al., 2007; Magzamen et al., 2008).  
Several possibilities may explain the absence of significant improvement for 
the experimental group in the full Asthma Control Test compared to those who 
received the usual asthma care. One possibility is that most participants who have 
been diagnosed with mild intermittent to moderate persistent asthma, have less 
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asthma symptoms and a higher score on the Asthma Control Test than those with 
more severe levels of asthma and lower scores on the Asthma Control Test, making it 
more difficult to achieve improved scores on the full Asthma Control Test. This 
finding is consistent with the study by Huang, et al. (2004), which found improved 
participants’ asthmatic symptoms and peak expiratory flow rate, but no statistically 
significant differences between pre- and post-intervention based on six weeks scores 
for participants with mild, intermittent asthma. In addition, previous research has 
found that an asthma intervention may have a stronger outcome for those with 
moderate and severe levels of asthma, than for those with mild and moderate levels 
of asthma (Guevara et al., 2003; Moonie, Sterling, Figgs, & Castro, 2008). Some 
studies (Bruzzese, Sheares et al., 2011; Clark et al., 2004) were school-based asthma 
programs for children and adolescents for 12 months follow-up. Results found that 
symptoms of asthma at day and night time were significantly different for 
participants who were diagnosed with persistent asthma and mild interment asthma 
between the intervention and the control groups after an intervention of one year. 
However, there was no significant difference for participants who had a mild, 
intermittent asthma between two groups at the one year follow-up (Clark et al., 2004). 
Another possible reason for the lack of improved Asthma Control Test scores could 
be seasonal factors. The study by Covar, et al. (2008) found that the exacerbation of 
asthma in summer was lower than in other seasons due to the lower humidity. The 
current asthma self-management program was carried out in summer, the season in 
Taiwan with lower humidity. Accordingly, participants may have had less asthma 
symptoms during the period of the study. Thus, the effects of the asthma self-
management program for asthma control would have less power to achieve statistical 
significance. 
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Additionally, there may have been a ceiling effect for the Asthma Control Test 
for participants at baseline and there could have been a recall bias of symptoms of 
asthma for the previous four weeks. Additionally, adolescents may deny and ignore 
their symptoms of asthma. Therefore, there may have been an overestimate of the 
true level of the Asthma Control Test. 
Others studies have examined the effects of their intervention based only on 
selected items of the Asthma Control Test, such as reduction in day and night 
symptoms (Bruzzese et al., 2008; Joseph et al., 2007; Magzamen et al., 2008), school 
days absence (Joseph et al., 2007; Magzamen et al., 2008), frequency of using relief 
medication (Rhee et al., 2012), as well as restricted activity (Joseph et al., 2007; 
Magzamen et al., 2008). These studies did not use all of the items of the Asthma 
Control Test to evaluate the effectiveness of their asthma program. However, in the 
current study, all of the items of the Asthma Control Test were used to determine if 
the asthma self-management program benefitted asthma control to achieve a stable 
condition. Thus, results were insufficient to demonstrate the effectiveness of asthma 
intervention (Saito et al., 2013).  
In conclusion, this program enhanced adolescents’ self-efficacy and outcome 
expectancy for managing their asthma condition, which in turn led to adolescents 
carrying out more asthma prevention and management behaviours to avoid asthma 
flare-ups. These behaviours led to less asthmatic symptoms in the daytime. Thus, the 
findings of this research have contributed to the evidence of effectiveness of a self-
management program for Taiwanese adolescents to improve their asthma prevention 
behaviour and management of their asthma symptoms (see Figure 5-1).
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Figure 5-1 Asthma self-management program based on self-efficacy model  
: significantly increasing;  : No significantly increasing  
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5.2 STRENGTHS AND LIMITATIONS OF THIS STUDY 
5.2.1 Strength of this study  
A number of potential strengths of this study were noted in the previous 
discussion about the effectiveness of the asthma self-management program. However, 
a brief statement about the strengths of this study is made in this section. The 
strengths in the current study include the use of a program based on a theoretical 
model, a rigorous research design, evidence-based care, and guidelines taking 
account of the developmental stage of adolescents. 
Firstly, the research utilised Bandura’s self-efficacy model to developed a new 
asthma self-management for adolescents in Taiwan and then to test the effectiveness 
of the asthma self-management program. Results indicated that the asthma self-
management program improved adolescents’ levels of self-confidence, and they were 
then more likely to carry out an asthma care plan for their asthma control. Moreover, 
the asthma self-management program had clearly detailed how to use four sources of 
information for asthma intervention, when to implement the asthma self-management 
program, where, and how to carry it out. 
Secondly, the use of a randomized controlled trial study design provided a 
higher level of evidence of the effectiveness of the asthma self-management program 
(NHLBI, 2007; the Joanna Briggs Institute, 2012). This method increased the 
likelihood of the homogeneity of the two groups of participants’ for their 
demographic characteristics and baseline outcomes, thereby reducing confounder 
effects for determining the effectiveness of the intervention. As a result, the use of a 
randomized controlled trial reduced the likelihood of chance as a source for the 
difference between the control and experimental groups by providing more control of 
bias. 
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Thirdly, the contents of the asthma self-management program were based on 
the Expert Panel Report 3 (EPR-3): Guidelines for Diagnosis and Management of 
Asthma by the National Heart, Lung, and Blood Institute, USA (2007). The EPR-3 
was an updated report from the National Asthma Education and Preventive Program 
and based on a systematic review, peer reviews, and critique by experts, as well as 
public comments. The EPR-3 guidelines stress the need to control asthma and 
describe new approaches and commendations on therapy. Moreover, the EPR-3 is 
one of the sources for information on the implications of developmental stages for 
clinical asthma care and educational materials (Joseph et al., 2007; Teach, Crain, 
Quint, Hylan, & Joseph, 2006; Walders, Kercsmar, Schluchter, Redline, & et al., 
2006). Based on the above reasons, with the robust evidence from the EPR-3 report, 
the asthma self-management in the current study was effective for adolescents with 
asthma in prevention and management behaviours.  
Next, a strength of this study was that it considered characteristics of 
adolescent development stages. For example, in order for the program to have appeal 
for adolescents to participate in this program, a diverse range of learning aids, such 
as interactive computer based presentations and a smartphone app (LINE) were 
employed. Moreover, case studies provided peer group learning. There was more 
interaction between participants and the researcher to inspire participants’ interest. 
All of these features of the asthma self-management program are likely to have led to 
an increase in adolescents’ capacity to take responsibility for their asthma self-care. 
5.2.2 Limitations of the study 
The limitations of this study include the lack of recruitment of participants with 
severe and moderate levels of asthma, and the short-term follow-up for determining 
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the effectiveness of the program. Moreover, the preciseness in calculating the level 
of the effect of the asthma self-management program could be questioned. 
The first limitation concerns the lower number of participants in the study than 
initially planned, as it was not possible to undertake data collection for more than 12 
months. This limitation is rooted in the short time allowed for recruiting a lot of 
participants and only four weeks follow-up. A second limitation concerned the 
relatively high percentage of participants (75.6%) whose asthma had been diagnosed 
as an intermittent to mild asthma. Participants with a severe level of asthma may 
have different beliefs about asthma behaviours from those who had an intermittent to 
mild level of asthma. Therefore, generalization of results from this study should be 
limited to adolescents with intermittent levels of asthma.  
Third, although the study used a pre and post two arm design, there was only 
one follow-up at Week 4 after the intervention. This does not allow the longitudinal 
effects of the asthma self-management program and the seasonal nature of the 
Asthma Control Test to be determined. Such longer term positive effects of asthma 
education for children on physiological measures were apparent at six months and 
the effects on reducing morbidity were found at 7 to 12 month after interventions 
(Wolf et al., 2003). The effects of the intervention on behaviour change with a short-
term improvement were apparent at 12 weeks after the intervention for chronic 
diseases (Kirk et al., 2013; Kuo & Wang, 2012). In the current study, the outcome 
measures of self-efficacy, outcome expectancy, prevention and management 
behaviours had apparent benefits after four weeks; however, this study did not 
explore a longitudinal effect for adolescents with asthma. 
Next, although the researcher asked participants to monitor and record their 
levels of asthma control in the booklet, many participants did not record their of peak 
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expiratory flow rate data. These participants used colour to indicate levels of asthma 
control, such as green colour for well-controlled asthma, yellow colour for partly 
controlled, and red colour for uncontrolled asthma. Therefore, it is a limitation for 
this study that did not use an objective instrument to measure outcomes. 
Finally, the method for estimating the intensity of the effect of the asthma self-
management program is not without problems. In the current study, the level of 
intervention was determined by intensity and frequency. This method of calculating 
the intensity and frequency of intervention was able to determine the level of effects 
of the intervention. Previous studies that evaluated the effects of intervention did so 
only by intensity of intervention (Damush et al., 2003; Glasgow et al., 2001). The 
systematic review and meta-analysis by Guevara, et al. (2003) examined the effects 
of an educational intervention for asthma self-management and indicated that 
multiple sessions had greater effects on self-efficacy and decreased emergency room 
utilization. However, that study only considered the effects of multiple sessions for 
an intervention, but did not examine the effects of intensity of the intervention. For 
example, the effects of a face-to-face intervention may be greater than the effects 
from using text-messages. The current study assumed that the number of intervention 
sessions and the intensity of sessions would have cumulative effects. According to 
Glasgow (2001), the intensity of different modality interventions was either high-
medium or low, but Glasgow did not indicate which type of interventions was high 
intensity. Furthermore, the asthma self-management program did not consider the 
efficacy and maintenance of the intervention. For example, the study did not evaluate 
the effectiveness of the asthma self-management program each week after 
completion of one of the sessions. Therefore, the level of the effects of the asthma 
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self-management program may be an overestimate compared to the actual effects. 
Thus, these issues need to be clarified in future studies.   
5.3 CONCLUSION 
In conclusion, the asthma self-management program for adolescents in Taiwan 
improved self-efficacy for asthma self-management, outcome expectancy, prevention 
and management behaviours, but failed to achieve a statistically significant 
difference in improving the Asthma Control Test. With regard to integration in the 
intervention of the four sources of information to increase participants’ self-efficacy, 
the current study findings confirm those of Bandura’s model of self-efficacy 
(Bruzzese et al., 2004; Rhee et al., 2012; Shaw et al., 2005). Moreover, the current 
study addresses a gap in past research that has not measured outcome expectancy. 
Furthermore, adolescents’ stage of developmental characteristics and needs were 
considered when the researcher carried out the asthma self-management program. 
This concern for a more nuanced asthma self-management program arose from 
scholars’ beliefs (Bruzzese et al., 2004; Kime, McKenna, & Webster, 2013) that 
adolescents are at a higher risk of negative outcomes associated with diseases. If an 
asthma self-management program aims to meet the needs of adolescents and improve 
their self-care, their psychosocial development needs to be considered to render them 
ready to take on the task of managing their disease and achieve positive outcomes. 
Thus, adolescents who received the asthma self-management program had more self-
confidence to deal with an asthma exacerbation and felt more confidence that their 
asthma could be controlled if they followed up advice for controlling their asthma. 
Adolescents carried out more preventive steps to reduce experiences of uncontrolled 
asthma. However, the absence of a significant difference between the two groups for 
the Asthma Control Test suggests that the intervention needed to be stronger and that 
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further recruiting of more samples with different asthma levels of severity is 
warranted. 
Several limitations were found and would be implicated for future study; 
however, the asthma self-management program based on Bandura’s self-efficacy 
model was applied in adolescents’ asthma care, which improved adolescents’ ability 
to carry out asthma self-care. 
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Chapter 6: Conclusions and Recommendations 
This chapter provides a review of the present research and uses the findings to 
address the research questions. The literature review indicated that the prevalence of 
asthma in adolescents was high, and that they had more difficulty in controlling their 
asthma symptoms and endured negative effects such as death or disability than 
people of other ages. Although asthma self-management programs for children or 
adolescents have previously been undertaken, the programs did not demonstrate 
improvement in participants’ behaviours for asthma control. Self-efficacy is an 
important element for behaviour change and commonly found in other health 
behaviour theories. Bandura’s self-efficacy model clearly explains the concept of 
behaviour change and outlines what to do and how to increase self-efficacy. Thus, 
this study first aimed to develop a new asthma self-management program for 
adolescents in Taiwan based on Bandura’s self-efficacy model, using four sources of 
information to increase people’s levels of self-efficacy. The effectiveness of the 
asthma self-management program on adolescents’ levels of self-efficacy and 
outcome expectancy, asthma prevention and management behaviours, and the health 
outcome was then examined. A randomised, two-arm and parallel groups control trail 
was conducted to test the effectiveness of the asthma self-management program 
compared to the usual asthma care. The results of this study are summarized below, 
with recommendations generated for clinical practice, education, future research, and 
policy development. 
6.1 CONCLUSION AND SIGNIFICANCE OF RESEARCH  
The effectiveness of the asthma self-management was measured by mean score 
differences from baseline to Week 4 between the control group who received the 
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usual asthma care from a registered nurse and the intervention group who received 
the asthma self-management program from the researcher on adolescents’ levels of 
self-efficacy asthma self-management, outcome expectancy, prevention and 
management program, as well as the Asthma Control Test. Results of the current 
study revealed the effectiveness of the asthma self-management program in 
increasing participants’ self-efficacy, outcome expectancy, prevention and 
management behaviours for asthma control. However, adolescents who received the 
asthma self-management program did not significantly improve their Asthma Control 
Test in comparison to those given the usual asthma care. This finding could have 
been affected by participants’ level of asthma severity and difficulty in recalling the 
previous four weeks asthma symptoms. Overall, the asthma self-management 
program had a positive impact on participants’ self-confidence in carrying out 
asthma prevention and management behaviours 
6.2 RECOMMENDATIONS  
Findings from this research program have provided evidence that an asthma 
self-management program has positive impacts on adolescents’ self-efficacy, 
outcome expectancy, and prevention and management behaviours. Several 
recommendations are presented below. 
6.2.1 Recommendation for clinical practice 
The asthma self-management program in this study promoted asthma self-
efficacy and outcome expectancy in adolescents and enhanced prevention and 
management behaviours. The findings of this study suggest that the asthma self-
management program based on the self-efficacy model led to adolescents frequently 
carrying out asthma prevention and management behaviours. Accordingly, 
incorporating the asthma self-management program with the usual asthma care has 
  
Chapter 6: Conclusions and Recommendations 173 
the potential to increase adolescents’ self-efficacy and outcome expectancy for 
asthma management. Secondly, before the asthma self-management program can be 
implemented in the Paediatric Allergy and Asthma Centre, nurses need to be taught 
to understand the model of self-efficacy, such as the definition, and what the self-
efficacy model is, as well as the sources of gaining self-efficacy. Finally, the whole 
asthma self-management program may be applied in the usual asthma education 
conducted in the outpatient department where an individual asthma care plan can be 
developed. According to individual asthma care plans on the medical records, the 
specialist or nurses check patients’ asthma education every time when patients visit 
the hospital in order to correct their asthma self-management behaviours and achieve 
well-controlled asthma. 
6.2.2 Recommendations for education 
The findings of this study also suggest implicating education in terms of how 
to deliver the asthma self-management program. First, nurses can set up a friendly 
learning environment to cultivate adolescents’ self-efficacy during the intervention 
through increasing empowerment and motivation. The asthma information 
discussions may move from concrete concepts to abstract by using a variety of 
strategies to deliver the asthma self-management program to inspire adolescents’ 
interest, such as computer-based presentations according to the adolescents’ 
cognitive developmental stage. In addition, the literacy level of the asthma self-
management program should be considered. Using two grade levels below the level 
of the participants’ educational levels is better for promoting their understanding. 
Finally, the asthma self-management program should be conducted over multiple 
sessions to ensure understanding and to reinforce learning and skills development. 
Furthermore, the use of a template for each office visit and a flow sheet to monitor 
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adolescents’ outcomes, such as inhaler use and lung function monitoring technique, 
as well as asthma symptoms, is beneficial for assessing the quality of self-
management. Another recommendation for education is nursing courses. The 
principles underpinning self-management programs that are based on self-efficacy 
can be applied into curricula related to asthma for adolescents. Nursing students 
would then be more able to recognize the contribution of self-efficacy to promote 
self-care in adolescents with asthma. 
6.2.3 Recommendations for future research  
The use of an experimental research design in this study provided evidence to 
support the use of an asthma self-management program for improving adolescents’ 
self-efficacy, outcome expectancy, and prevention and management behaviours more 
than the usual asthma care, although there was no significant improvement in the 
Asthma Control Test. The several implications for future research are as follows.  
First, the results in the current study indicate that the effect size of the asthma 
self-management program for asthma self-efficacy ranged from moderate to large for 
a sample of adolescents with intermittent to persistent moderate asthma severity. 
However, future research should consider recruiting more participants with different 
levels of asthma severity to determine the effectiveness of the asthma self-
management for those with different asthma severity levels. Second, this randomized 
trial only answered the short-term effectiveness of the asthma self-management 
program. Future work is needed to clarify the long term effects of the asthma self-
management program on the Asthma Control Test. Third, a more objective 
instrumental test for examination of well-controlled asthma could be used in future 
studies, such as spirometry/FEV1, which indicates the volume of air expired in the 
first second during maximal expiration. Fractional exhaled nitric oxide, which 
  
Chapter 6: Conclusions and Recommendations 175 
indicates airway inflammation, may also be included in examination of the levels of 
asthma control and to evaluate the effectiveness of asthma self-management 
programs. Next, an economic analysis of the use of an asthma self-management 
model, such as a recovery of costs in terms of reduced hospital admissions and 
improved long-term outcomes, would be beneficial to include as an outcome 
measure to understand the costs of improved management of asthma in relation to 
cost of delivering such a program. 
Finally, one factor influencing the symptoms of asthma, namely body mass 
index, was not considered in this current study. In future research, body mass index 
may be included in the independent variables of demographic factors to examine its 
effectiveness on the asthma self-management program. Finally,  
6.2.4 Recommendations for policy development 
The asthma self-management program was successful in improving adolescents’ 
asthma prevention and management behaviours by enhancing levels of their self-
efficacy and outcome expectancy and provided evidence based research to support 
the benefits of the asthma self-management program. Therefore, implications from 
the current study for government and hospital policies are firstly, the provision of 
more support by the government or hospital, such as grants and encouragement to 
researchers to create an E-health environment that integrates technology to facilitate 
adoption of self-management program for patients with asthma, could lead to 
reduced hospital admissions for treatment of asthma and thus reduce costs. An E-
health care system could offer services for patients to monitor their disease 
symptoms and to be aware of signs and symptoms that may worsen at home. 
Furthermore, an E-health care system can suggest to patients what to do if their 
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disease worsens. Thus, an E-health system may help patients to have less frequent 
asthma attacks, deterioration of their condition, and unscheduled hospital visits.  
Secondly, the manager of the hospital could encourage clinical staff to provide 
self-management programs to patients with asthma and adopt their current nursing 
care, then to build the patients-centre self-management model and cooperative 
relationships with patients. Nurses could teach and check patients’ self-care ability 
based on the model of self-management when patients visit the hospital or are 
discharged from hospital. In addition, the specialist could follow up patients’ self-
care at home and provide awareness to manage their asthma symptoms or prevention 
behaviours. These policies  could enhance patients’ self-care behaviours and achieve 
a well-controlled disease. 
6.3 CONCLUSION  
In summary, this study demonstrates that intervention based on Bandura’s self-
efficacy model was effective in improving adolescents’ self-confidence and outcome 
expectancy in carrying out an asthma self-management program. These two factors 
also promote adolescents who were willing to carrying out preventive behaviours for 
asthma symptoms control and managing their asthma attacks. Results from this study 
have provided evidence for future studies, recommendations for clinical practices, 
education, and policy. Therefore, this study has provided new evidence that an 
intervention based on Bandura’s self-efficacy, using four sources of information, 
increased adolescents’ levels of self-confidence and outcome expectancy. This led to 
adolescents performing more prevention and management behaviours for asthma 
control.   
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A-1 Permission from QUT research committee  
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A-2 Permission from Chang Gung Medical Hospital  
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A-3 Permission to use, adopt, and translate asthma self-management 
indices (asthma self-efficacy, asthma prevention and management 
behaviour)  
 
It is okay with me to change the scale.  May I offer some suggestions? 
  
1)      For the efficacy, I would not use the word confidence.  Students may answer 
high because of social reasons – they do not want to admit that they are NOT 
confident.  Reconsider using “I am very sure I could NOT” as your zero, “I am very 
sure I COULD” as your highest value.  Then you can have in the middle the 2 
probably options.  
  
2)      I was taught that when developing measures to not use an odd number of 
choices because if people are not really sure how they feel, they may pick the middle 
number. Using 0 – 10 is 11 options; you may get a lot of “5’s” and loose variability.  
Cutting it to 10 options forces participants to pick a side of confident/not confident. 
  
3)      For the prevention and management indices, I would not write in the direction 
that these are indexes and what they measure.  I believe you go that from the 
document I sent you – that was more for you.  This type of detail may lead the 
students to check off that they do more than they say they do.     
I cut/pasted the measures so you can see exactly how we set it up. Hope this helps. 
  
Jean-Marie 
Jean-Marie Bruzzese, Ph.D. 
Associate Professor of Child and Adolescent Psychiatry 
NYU Child Study Center 
Dept. of Child and Adolescent Psychiatry 
- 8th Floor | New York, NY | 10016     
-754- -754-5211 
www.AboutOurKids.org 
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A-4 Permission to using, adopting, and translation outcome expectancy for 
adolescents with asthma  
Yes, you may modify the response format for your study. In your work and publications, please note 
that this is a modified version and cite: 
  
Zebracki, K. & Drotar, D. (2004). Outcome expectancy and self-efficacy in 
adolescent asthma self- management. Children’s Health Care, 33(2), 133-149. 
  
Thank you and good luck with your research. 
Kathy 
  
Kathy Zebracki, Ph.D. 
Director of Psychology 
Shriners Hospitals for Children 
2211 N. Oak Park Ave. 
Chicago, IL 60707 
773.385.5832 office 
773.385.5488 fax 
kzebracki@shrinenet.org 
  
Affiliate Assistant Professor 
Loyola University Chicago 
Department of Psychology 
1032 W. Sheridan Road 
Chicago, IL  60660 
kzebrac@luc.edu 
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A-5 Permission to use, and translate the Seattle Asthma Severity and 
Control Questionnaires   
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A-6 Permission to use the Asthma Control Test questionnaires  
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B-1 Questionnaires: English version   
Demographic information   
1 Gender 1.Male 
2. Female 
2 Data of birth : Age:__________ 
3 Severity of disease 1 Intermittent mild 
2 Persistent mild 
3 Persistent moderate  
4 Persistent severe 
4 Age at diagnosis asthma:                   year- old 
5 Smoking  1.Yes,  
2.No: 
 6 History of Smoking   
7 Family smoking  1. Father smoking 
2. Mother smoking 
3. Both No smoking 
4. Both parents smoking 
 
8 Telephone Number: : 
9 Mobile phone Number : 
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Asthma self-efficacy   
Rate the level of confidence you having in carrying out the following activities by 
circling the number from 0 to 10 using the scale given below  
  
How confident are you that you will: No 
confidence 
at all 
  Moderate 
confidence 
  Complete 
confidence 
1.Take medication to prevent asthma 
symptoms when you are running, dancing, 
playing sports, or participating  in other 
physical activities 
0 1 2 3 4 5 6 7 8 9 10 
2. Take medicine to prevent asthma 
symptoms that might wake you when you are 
sleeping 
0 1 2 3 4 5 6 7 8 9 10 
3. Take medication to prevent asthma 
symptoms when you are near something that 
triggers your asthma 
0 1 2 3 4 5 6 7 8 9 10 
4. Recognize your early warning signs of 
asthma 
0 1 2 3 4 5 6 7 8 9 10 
5. Stay away from cigarette smoke 0 1 2 3 4 5 6 7 8 9 10 
6. Keep a checklist every day of all of your 
asthma symptoms 
0 1 2 3 4 5 6 7 8 9 10 
7. Keep a checklist every day of all the 
asthma medicines you take 
0 1 2 3 4 5 6 7 8 9 10 
8. Have your  asthma medicine with you to 
take the next time your asthma starts to act 
up 
0 1 2 3 4 5 6 7 8 9 10 
9. Use your inhaler exactly the way it should 
be used 
0 1 2 3 4 5 6 7 8 9 10 
10. Take prescribed asthma controller 
medicine every day, even when you don’t 
have asthma symptoms 
0 1 2 3 4 5 6 7 8 9 10 
11. Stay away from the things that trigger 0 1 2 3 4 5 6 7 8 9 10 
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your asthma symptoms 
12. Keep your asthma from getting worse 
when you start to have symptoms 
0 1 2 3 4 5 6 7 8 9 10 
13. Control very bad asthma symptoms 
yourself instead of going to the emergency 
room 
0 1 2 3 4 5 6 7 8 9 10 
14. Talk to your friends about your asthma, 
explaining everything they need to know to 
understand your asthma 
0 1 2 3 4 5 6 7 8 9 10 
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Asthma outcome expectancy  
Please answer each item stating how confident are you that taking the following 
actions will lead to the stated outcome 
 
  
How confident  are you that: No 
confidence 
at all 
  Moderate 
confidence 
  Complete 
confidence 
1. Regularly seeing a doctor will help to 
control your asthma  
0 1 2 3 4 5 6 7 8 9 10 
2. Following regular treatments exactly 
will help control asthma 
0 1 2 3 4 5 6 7 8 9 10 
3. Accurate use of  inhalers will help 
relieve breathing problems 
0 1 2 3 4 5 6 7 8 9 10 
4. Being able to recognize the first signs of 
an asthma attack will help to reduce 
asthma deterioration 
0 1 2 3 4 5 6 7 8 9 10 
5. Being able to avoid to exposure to an 
allergen will help to prevent an asthma 
attack 
0 1 2 3 4 5 6 7 8 9 10 
6. Keeping calm during an asthma attack 
will assist in reducing the seriousness of  
breathing  problems 
0 1 2 3 4 5 6 7 8 9 10 
7. Follow the doctor’s instructions for 
managing an asthma attack exactly will 
prevent worsening of an asthma attack 
0 1 2 3 4 5 6 7 8 9 10 
8. Calling the clinic for advice for a 
serious breathing problem will improve 
breathing problems. 
0 1 2 3 4 5 6 7 8 9 10 
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Asthma preventive behaviours  
Please indicate the extent to which you carry out the following activities  
 Not at all Some moderate Great 
extent 
1. Take prescribed asthma medicine every 
day, even when you do not have asthma 
symptoms 
0 1 2 3 
2. Take prescribed asthma medicine as soon 
as you get a cold 
0 1 2 3 
3. Take prescribed asthma medicine before 
being near your triggers 
0 1 2 3 
4. Take prescribed asthma medicine during 
cold weather 
0 1 2 3 
5. Stay away from things you are allergic to 
or that bother your asthma 
0 1 2 3 
6. Clean your room in a special way to get rid 
of things you are allergic to or that bother 
your lungs 
0 1 2 3 
7. Pay attention to how you are feeling in a 
situation where your asthma is likely to start 
acting up 
0 1 2 3 
8. Ask your doctor or the clinic for help 0 1 2 3 
9. Make visits to your doctor for your asthma, 
even when you are not sick 
0 1 2 3 
10. Take medicines not prescribed by a doctor 0 1 2 3 
11. Use home remedies 0 1 2 3 
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Asthma management behaviours 
The index measures the number of steps taken to management symptoms once they 
occur. Think of the last time you began to wheeze, cough, or have chest tightness, or 
other asthma symptoms. Did you do any of the following things: 
 
  
 Not at all Some Moderate Great 
extent 
1.Take asthma medicine that your doctor 
gave you  
0 1 2 3 
2. Found a way to stay calm 0 1 2 3 
3. Stopped activity and sat down to take a 
rest  
0 1 2 3 
4. Moved away from what caused the 
asthma symptoms 
0 1 2 3 
5. Got a drink (drink water  or beverages) 0 1 2 3 
6. Checked/watched to see if the 
symptoms got better or worse 
0 1 2 3 
7. Used home remedies (used non-
prescription medication/over the counter) 
0 1 2 3 
8. Asked someone to help to reduce 
difficulty in breathing  
0 1 2 3 
9. Went to the doctor or hospital for help 0 1 2 3 
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Asthma control test  
Answer each question and write the answer number in the box 
 
In the past four weeks 
A
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f 
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m
e 
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  t
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  t
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e 
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ti
m
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 N
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e 
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ti
m
e 
 
1. How often did your asthma keep you from getting as 
much done at work, school or at home? 
1 2 3 4 5 
2. How often have you had shortness of breath? 1 2 3 4 5 
3. How often did your asthma symptoms (wheezing, 
coughing, and shortness of breath, chest tightness or pain) 
wake you up at night or earlier than usual in the morning? 
1 2 3 4 5 
4. How often have you used your rescue inhaler or 
nebulizer medication (such as albuterol)? 
1 2 3 4 5 
5. How would you rate your asthma control during the 
past four weeks? 
1 2 3 4 5 
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Seattle asthma severity and control questionnaire 
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B-2 Questionnaires Chinese version 
Self-efficacy  
 
 
請圈選表格中數字 :用以代表你在執行下列活動時的把握程度(從表格數字 1 到
10圈選一個數字) 
你會有多把握你將會 完全 
沒有 
把握 
 中度 
把握 
  完全 
有把握 
1服藥以預防在跑,跳舞,運動,或從事其他體
能活動時,氣喘症狀出現 
1 2 3 4 5 6 7 8 9 10 
2服藥以預防氣喘症狀中斷你的夜眠 1 2 3 4 5 6 7 8 9 10 
3服用藥物預防氣喘的症狀當你接近氣喘
過敏源時 
1 2 3 4 5 6 7 8 9 10 
4知道你氣喘發作的早期徵狀 1 2 3 4 5 6 7 8 9 10 
5遠離抽菸環境 1 2 3 4 5 6 7 8 9 10 
6每天記錄你的氣喘症狀 1 2 3 4 5 6 7 8 9 10 
7每天登記你所服用氣喘藥物 1 2 3 4 5 6 7 8 9 10 
8 隨時攜帶氣喘用藥以備氣喘發作時使用   1 2 3 4 5 6 7 8 9 10 
9照著標準程序正確操作藥物吸入器 1 2 3 4 5 6 7 8 9 10 
10每天使用氣喘的控制藥物即使你沒有氣
喘的症狀 
1 2 3 4 5 6 7 8 9 10 
11不接近誘發氣喘症狀出現的事物 1 2 3 4 5 6 7 8 9 10 
12可以自信不讓氣喘惡化當你開始有氣喘
發作的現象 
1 2 3 4 5 6 7 8 9 10 
13處理嚴重氣喘症狀,而不用到急診求治 1 2 3 4 5 6 7 8 9 10 
14跟你的朋友解釋並讓他們了解你的氣喘
有關症狀事項 
1 2 3 4 5 6 7 8 9 10 
每一行請圈選一個數字 
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Outcome expectancy  
 
這部份的問題主要想要去發現你對氣喘治療結果的信念。這沒有對或錯的答案!  
請圈選每一個項目你有多少把握:執行每一項活動將會導致題目中結果。並圈選
數字代表你的把握程度。 
你會有多把握 完全 
沒有 
把握 
中度 
把握 
完全 
有把握 
1.定期回診就醫可以幫助我的氣喘控制 1 2 3 4 5 6 7 8 9 10 
2.正確遵循常規治療有益氣喘控制 1 2 3 4 5 6 7 8 9 10 
3.正確使用吸入藥物有助於緩解呼吸困難問題 1 2 3 4 5 6 7 8 9 10 
4.能知道氣喘發作前之徵狀將有助於減緩氣喘惡化 1 2 3 4 5 6 7 8 9 10 
5.避免曝露在過敏源中 將有益於預防氣喘發作 1 2 3 4 5 6 7 8 9 10 
6.當我氣喘發作時保持鎮靜有助於緩解呼吸困難的
問題 
1 2 3 4 5 6 7 8 9 10 
7. 當我氣喘發作遵循醫師的手冊,可以緩解氣喘惡
化 
1 2 3 4 5 6 7 8 9 10 
8.當有嚴重呼吸困難的現象, 打電話給醫療院所求
救會緩減呼吸困難現象 
1 2 3 4 5 6 7 8 9 10 
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Asthma prevention behaviours 
這份問卷是在指示你會有哪些規則行為來預防氣喘症狀發生.請圈選你會執行的
每一項活動的程度 
 
 
  
 都不會 偶而 常常 完全會 
1.每天使用氣喘規定藥物即使沒有氣喘
症狀 
0 1 2 3 
2.如果感冒了盡快使用氣喘規定用藥 0 1 2 3 
3.當我接近過敏原前會先使用規定氣喘
藥物 
0 1 2 3 
4.在天氣冷的時候我會使用氣喘規定用
藥 
0 1 2 3 
5.不接近會使我過敏或氣喘惡化的事物 0 1 2 3 
6.使用特殊方法清除房間的過敏原或會
干擾我的呼吸的事物 
0 1 2 3 
7.我會特別注意我氣喘好像快發作的感
覺 
0 1 2 3 
8.求助醫師或醫療院所幫忙 0 1 2 3 
9.即使沒有生病我會定期看氣喘醫生 0 1 2 3 
10使用非醫師處方藥物 0 1 2 3 
11使用偏方 0 1 2 3 
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Asthma management behaviours 
這個部分在確定你會執行哪些步驟去處理氣喘發作(想一下最近一次你有喘鳴,
咳嗽或發現胸部很緊 或其他氣喘症狀.你有做下列列舉的事情嗎?) 
 
 
  
 都不會 偶而 常常 完全會 
1.服用我的醫師開的氣喘藥物  0 1 2 3 
2.使用可以使我靜定的方法 0 1 2 3 
3.暫停活動, 坐下來休息  0 1 2 3 
4.遠離造成氣喘發作的事物 0 1 2 3 
5 喝水 0 1 2 3 
6.檢查及觀察氣喘的症狀是否越來越好
或越壞 
0 1 2 3 
7.使用偏方 0 1 2 3 
8.請求別人幫我緩解我呼吸困難現況 0 1 2 3 
9.到醫院或診所尋求幫忙 0 1 2 3 
 222 Appendices 
Asthma control test  
請回答下列五個題目,在過去四個禮拜中你有多少次發生氣喘的症狀? 請圈選表
格中數字 
 
 1 2 3 4 5 
1.在過去四週中,你的氣喘會讓你
無法完成一般的工作? 
總是 
如此 
經常 
如此 
有時 
如此 
很少 
如此 
不曾 
如此 
2.在過去四週中,你多常發生呼吸
急促的情形? 
一天 
超過 
一次 
一天 
1次 
一週 
3-6 次 
一週 
1 或 2 
次 
完全沒
有發生
過 
3.在過去四週中,你多常因為氣喘
症狀(喘鳴咳嗽呼吸急促胸悶或胸
痛)而讓你半夜醒來或提早醒來? 
一週 4 次
或 4次以
上 
一週 
2 至 3 次 
一週 
1 次 
一週 
4 次或
4次以
上 
完全沒
有發生
過 
4.在過去四週中,你多常使用急救
型或噴霧型藥物 (Albutetol 舒坦
薴.Ventolin 泛得林, Berotec 備勞
喘 或 Bancanyl撲可喘) 等藥物? 
一週 3 次
或 3次以
上 
一天 1 次
或 2次以
上 
一週 2 
至 3 次 
一週 1 
次 或
更少 
完全沒
有使用
過 
5.在過去四週中,你自認氣喘控制
如何? 
完全沒有
受到控制 
控制不好 稍微受
到控制 
控制良
好 
完全受
到控制 
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Seattle asthma severity and control  
說明:請回答下列問題，這些問題將幫助醫護人員改善你的氣喘照顧。如果你不確定問題的答
案，你選擇最有可能的答案。每一題目只可以選擇一個答案。 
 
1. 過去幾個月中，會因為氣喘症狀(如:喘鳴或咳嗽)造成夜間醒來的頻率為何? 
5□從不 
4□一個月 1-2 次 
3□一個月 3-4 次 
2□一星期 2-3 次 
1□一星期 4-6 次 
0□每天晚上都會有一次氣喘症狀出現或更多 
 
2 過去幾個月中，在白天你的氣喘症狀(如:喘鳴或咳嗽)出現的頻率如何? 
5□從不 
4□一個月 1-4 次 
3□一個月 5-8 次 
2□一星期 3-4 次 
1□一星期 5-6 次 
0□每天一次或一次以上 
 
3.在過去幾個月中，你因為氣喘症狀(例如:咳嗽、喘鳴)而限制或不能從事日常
生活的活動頻率為何? 
5□從不 
4□一個月 1-2 次 
3□一個月 3-4 次 
2□一星期 2-3 次 
1□一星期 4-6 次 
0□每天一次或一次以上 
 
4. 在過去幾個月中，你的氣喘惡化(可能持續幾天或幾個小時)的頻率為何? 
5□從不 
4□一個月 1-2 次 
3□一個月 3-4 次 
2□一星期 2-3 次 
1□一星期 4-6 次 
0□每天一次或一次以上 
 
5 除了運動前使用的藥物外，在過去幾個月中，你因為氣喘症狀而使用支氣管
擴張劑的頻率如何? 
5□從不 
4□一個月 1-2 次 
3□一個月 3-4 次 
2□一星期 2-3 次 
1□一星期 4-6 次 
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0□每天至少一次或更多 
 
6.在過去幾個月中，你有多少天是沒有氣喘症狀?__________天沒有氣喘症狀 
 
7.如果你有使用尖峰呼氣流速器，你最好的數字: ____________是你最好尖峰
流速           
                                                      >=80% 
                                                      >60% 但<80% 
                                                      <60% 
                                          □沒有使用尖峰呼氣流速器 
8 過去幾個禮拜，你有測過你的呼氣流速嗎? 
  □有 
  □沒有 
  □不知道 
  在過去幾週，早上的平均尖峰呼氣流速約為:__________ 
 
  在過去幾週，下午的平均尖峰呼氣流速約為:__________ 
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C-1 The asthma self-management booklet: Living with Asthma Together  
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INTRODUCTION  
Being diagnosed with asthma may raise many questions about how it 
will affect your daily life. There are many positive role models who have 
achieved great things while also having asthma, such as Mary, Tony, and 
Kelvin. 
                 
                       
Knowing what adjustments to make to your lifestyle may be difficult, 
but you can find out all you need to know about things like taking 
medicine, avoidance of triggers, monitoring asthma symptoms/signs in 
the booklet, so that you can be more confident in your control of your 
asthma.  
NEW! The booklets will help guide you through complex healthcare 
systems and learn about the people who can help you control your 
asthma. 
  
I can do well 
So, can you 
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Case study:  
"I feel like I have control of my asthma rather than it having control of my life," 
"And I can do the things I like to do with more confidence." 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
ASTHMA 
GO AWAY 
I AM NOT 
AFRAID OF 
ASTHMA 
Q 1: What symptoms of asthma did Mary have when her 
asthma was uncontrolled? 
Q 2 What change did Mary make to improve her asthma ? 
 If Mary can change her behaviours, so can you !! 
Q 3 What are main problems for me in being able to control 
my asthma well? 
Q 4.What and or who can help me to achieve good control of 
my asthma? 
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ASTHMA CAN BE CONTROLLED WELL IF  
 
I: 
 
 
 
 
 
 
  
GOAL SETTING 
WRITE AN 
ASTHMA PLAN 
AVOIDENCE OF 
TRIGGERS 
SELF-
MONITORING 
APPROPRIATE 
MANIPULATION  
INHALER 
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ASTHMA SELF-MANAGEMENT 
-- Goal Setting-- 
 
 
My goals are………… 
 1. Be free from troublesome symptoms day and night, including sleeping 
through the night. 
 2. Have the best possible lung function. 
3 Am able to participant fully in any activities of my choice. 
4. Not missing work or school because of asthma symptoms. 
 5. Use medication to control asthma with as few side effects as possible. 
6. Be satisfied with my asthma care 
7. Others : ____________________ 
 
"Good asthma control helps you now and in the future” 
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--Ways To Achieve Goals 
1. I will follow my action plan and take all my medicines. 
 
2. I will take my Albuterol when my asthma is getting worse. 
 
 3.                                                                                      
 
 4. 
 
 5.                                                                                          
 
 6. 
 
 7.                                                                               
 
8.                                                   
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When You Have Well-Controlled Asthma, 
 
 Asthma symptoms appear two days less during the daytime per week. 
 
 Waking up at night occurs two times less during one month 
 Relief medicine (Bronchodilator) usage is two days less per week. 
 Peak flow rate is more 80%. 
 Score of asthma control test is more 20 
 
  
 
 
Regular use of inhaler 
and follow-up 
Monitoring symptoms  
    of asthma  
Avoidance of 
triggers 
Well 
done 
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--Asthma Action Plan— 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MEDICIAL ALTERT!!!!!Get help!!! 
 Take__________________until I get help immediately 
 Take_________________________________________ 
 Call______________________________________ 
I feel good. My peak flow is in the Green Zone  PREVENT asthma symptoms every day 
Give the above long-term-control medicines every day 
Before exercise, take _______puffs of  
Avoid things that make my asthma worse like ___________ 
I do NOT feel GOOD;  
Symptoms of asthma may include one or more of the following: 
Wheeze,  
Tight chest  
Cough 
Shortness of breath  
Waking up at night with asthma symptoms 
   Decreased ability to do usual activities  
CAUTION. I should continue taking my long-term-control 
asthma medicines every day AND: 
 Take________________________________________ 
If I still do not feel good, or my peak flow is not back in the GREEN ZONE. Within 1 
hour, then I should: 
 Increase________________________ 
 Add_______________________________ 
 Call_________________________________  
I feel AWFUL 
My peak flow is in the RED zone. Warning signs may 
include one or more of the following 
• It’s getting harder and harder to breath 
• Unable to sleep or do usual activities because of trouble 
breathing. 
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--Management of asthma exacerbation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assess severity  
1. Patients with asthma at high risk for a fatal attack require immediate medical attention after initial treatment 
   Pervious severe exacerbation (ICU, Intubation for asthma treatment)     Two or more hospitalizations for asthma in past year 
   Three or more ED visits for asthma in past year                                              Hospitalization or ED visit for asthma past month 
   Using more two canisters of SABA per month                                                Difficulty perceiving asthma symptoms or severity of exacerbation  
2. Symptoms and signs suggestive of a more serious exacerbation  
3. PEF of 50-79% predictive or personal best indicates the need for quick-relief medication.  
    Depending on the response to treatment, contact with a clinician may also be indicated. If PEF is below 50%, this indicates the need for immediate   
     medical care. 
 
Initial treatment 
Inhaled SABA: up to three treatments 20 minutes apart of 2-6 puffs by MDI (metered-level inhaler) or nebulizer treatments, or according to your 
asthma action plan 
Good response 
No wheezing or dyspnea 
PEF>=80% predicted or personal best 
Contact clinician for follow-up 
instructions and further management 
May continue to inhale SABA every 3-4 
hours for 24-48 hours 
Consider oral corticosteroids 
 
Incomplete Response 
 Persistent wheezing and dyspnea. 
PER 50-79% predicted or personal best 
Add oral systemic corticosteroid/and 
continue to  inhale SABA 
Contact clinician urgently (this day) for 
further instruction  
 
Poor response 
 Marked wheezing and dyspnea  
PER<50% predicted or personal best 
Add oral systemic Corticosteroid 
Repeat inhalation of SABA 
immediately 
If distress is severe and nonresponsive  
to initial treatment 
Call 119,Proceed to  ED 
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--How to use Peak Flow Meter-- 
1. Stand up straight.  
2. Place the pointer at zero.  
 3. Hold the meter with fingers out of the way of the pointer's movement.  
 4. Take in a deep breath.  
 5. Seal your lips tightly around the mouthpiece (keep tongue and teeth out of 
the way).  
6. Blow out hard and fast.  
 7. Repeat 3 times and record the best reading.  
 8. Use first thing in the morning and before bed. Always use before medicine, 
unless given other advice.  
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--Usage the Turbuhaler-- 
 
                    
 
 
 
                                  
6. 
Repeat steps 1 – 3 for 
the prescribed a 
number of inhalations 
7. Replace the cap 
When a red mark appears in 
the window, it has 
approximately 20 doses left. 
When the red mark reaches 
the bottom edge of the 
window the Turbuhaler ®  is 
empty. 
  
Appendices 237 
 
 
                                                                      
                                                                           
 
6. Press inhaler canister once at beginning of breath   
 
                                                                                            
7. INHALE:  continue 
to inhale for 3-4 
seconds,  
8. Hold breath for 10 
seconds 
9. For second puff wait 
60 seconds and repeat 
steps 2 to 7 
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1. Open: hold the 
outer case in one 
hand and put the 
thumb of the other 
hand on the thumb 
grip. 
2. Push the thumb as far 
as it will go until a "click" 
is heard. Slide the lever 
away as far as it will go 
until a click is heard 
3. Inhale: Hold the 
Diskus® inhaler 
away from the 
mouth and exhale 
completely. 
4. With the mouthpiece 
to the lips, inhale 
quickly and deeply 
through the Diskus® 
inhaler 
5.Remove the inhaler. 
 Hold your breath for 
about 10 seconds, then 
breathe out slowly. 
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Identify any situation that may trigger your asthma attack each day 
(leave blank if nil) 
Second hand 
smoking / using 
relief medication  
      
 3/21       
AM               PM AM                PM AM              PM AM              PM AM             PM AM               PM AM             PM 
Indicate your PEFR  
before and after taking your 
bronchodilator   
100%        
90%        
80%        
70%        
60%        
50%        
 
        
Write down the name of each 
medication you are taking for 
each type of drug 
Leave blank if nil  
1.Inhaled steroid        
2.Other controller pulmicort       
3.Quick-relief Fentrol/1puff       
4.Qral steroid        
Each night before sleeping ,please write  the frequency of following  4 symptoms from 0-3  from under table  
Asthma symptoms  Wheeze 1       
Activity 0       
Sleep 0       
Cough 1       
 Total  score 2       
Wheeze             0= None 1 = Some 2=Frequency  3=Severe 
Activity              0=Fully activity 1=Can run short distance 2=Can walk only 3=Missed school or stayed indoors 
Sleep                  0=Fine 1=Slight wheeze or cough 2=Awake 2-3 times because  of wheeze or 
cough 
3=Awake most of the night 
Cough                0=None 1=.Occasion 2 =Frequency 3= Continuous 
--Diary of asthmatic triggers, symptoms and signs--  
Asthma diary is like a calendar with sections to write down how 
your asthma is doing. The benefits is to help you check how 
well you are managing in your asthma how well you are 
managing in your asthma 
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CASE STUDY 1 
 
 I am a 12 year old boy who was diagnosed asthma when I was six-years-old. I went 
to the doctor due to lots of colds and coughs, and I was bothered with cough at night 
and awoken by coughing in the morning. Additionally, I coughed heavily for 1-2 
hours during the night and could not sleep. Sometimes, I felt better after I vomited 
and then I would sleep. I felt breathless when I exercised, particularly  when I ate too 
much. Because of this, my family asked me not to play any sport. However, I could 
not understand the reason. My lifestyle was changed by asthma.  
I cannot do many things because of asthma and because if I get too fat my asthma 
will get worse, I cannot have ice cream, fried chicken and chocolate, or play sport. 
So, I have felt troubled for a long time. Moreover, I did not do well controlling my 
asthma, so I was admitted to hospital many times. During the period of hospital 
admission, my family gave me a lot of encouragement and reminded me of things to 
help control my asthma. Therefore, I was willing to give up a lot of the things I love, 
like food and sport. 
If my asthma can be well controlled, then I can eat ice cream again, so why would I 
not do it? Thus, I learnt asthma care from my mother because she is a nurse. I try to 
do something to control my asthma. Mom and Dad now accompany me when I am 
exercising, playing sports, biking, and hiking. Every morning and evening I use the 
peak flow meter to monitor my asthma condition. The number of the peak flow rate 
is between 260 and 320. If I get a cold, I follow the doctor’s prescription, such as 
MDI usage. I put bronchodilators in my school bag, but I never use them in school. 
In order to control my asthma well, I avoid exposure to triggers. For example, in the 
morning, my father takes me to school by motorcycle and I put the mask on my face 
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to protect me from cold and air pollution. In school, if my friends get a cold, I do not 
have close contact with them, or I used a mask. 
Now, the asthma control is much better than before, although I did get a cold and 
after exercising I still feel uncomfortable breathing, or tightness in my chest. On 
average, the frequency of uncomfortable feelings is about three or four times per year. 
I know how to deal with the symptoms of asthma. Firstly, I take a rest and stop 
playing until I feel comfortable. If the symptoms of asthma are not reduced, I puff on 
the bronchodilator. I know I should see a doctor if the symptoms of asthma do not go 
away.  So, now I am not afraid of an asthma attack. 
I hope that I will be better at asthma control, because I want to try to take care of my 
health, so that Mom and Dad do not have to worry about my health. My methods for 
controlling asthma well are: exercising, preventing getting colds, weight control, and 
not eating ice-cream, because being over-weight will increase the chance of an 
asthma attack.  
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CASE STUDY 2 (senior high school)  
 
I am 18 years old, and was diagnosed with asthma at 11 years old. I think that 
my asthma is inherited from my mother. In particular, I have an allergy to humid 
environments. I did not know how to deal with symptoms of asthma when I was a 
junior high school student. I remember I did not join in the physical class and just 
stood next to the playground. The teacher always said that in order to avoid an 
asthma attack, people with asthma should avoid intense exercise. I was the special 
person. I have a clear picture in my mind that I was very worried about an asthma 
attack at night in winter, and then I would be sent to hospital and stay in the 
emergency department the whole night. I was afraid of having an asthma attack when 
my respiratory track was constricted. When this happened, I felt pain because I could 
not talk and or cough effectively to clear sputum out of the airway. I could not lie 
down because of the difficulty in breathing. Thus, the next day, I fell asleep while I 
was in the classroom and could not learn effectively. In general, I feared having an 
asthma attack because it disrupted my sleeping and caused difficulty in breathing. 
My asthma condition was not improved until I was a senior high school student 
at a nursing school. I learned more about asthma and understood how to cope with 
asthma attacks. My personal experience is that firstly, winter is the season of extreme 
asthma attacks, so keeping away from the cold weather and carrying a bronchodilator 
with you are the most important things. The temperature varies during the day, so at 
night I need to wear warm clothes and use the electric blanket on the bed. 
Secondly, it is necessary to regularly clean my quilts and dolls. It is very important 
that I correctly and regularly manipulate medications such as the inhaler. Before 
using the inhaler, you need to check the expiry date of the medication, then shake the 
 244 Appendices 
bottle. You take a short break about 2-3 minutes in between puffs. Going back the 
clinic for a medical examination and updating my bronchodilators is also important. 
If I follow the doctor’s advice, the frequency of an asthma attack is less. I am pleased 
that I know how to control asthma and have learned how to live with asthma. Now, 
the frequency of my asthma attacks is one per 2-3 months. Although I am afraid of it, 
I felt more confident in coping with an asthma attack than I was before. If I have an 
asthma attack, I use the bronchodilator. If the medication is not useful for reducing 
the symptoms of asthma, I go to hospital for help. I share my experiences with you, 
so that people with asthma can be aware of their body feelings and healthy situations, 
particularly to avoid exposure to triggers. Although asthma cannot be cured, the 
symptoms of asthma can be controlled.  
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Case study 3 (senior high school) 
 
I am 16 years old and was born premature. My respiratory systems were 
sensitive to allergens. My mother told me to be careful when I have a cold since it 
can cause a serious cough. Later in my childhood, I needed a ventilator to support me 
by providing more air . I did not like intense exercises, such as running and jumping. 
I remember that I had not been in school for 10 days. After this, I felt isolated from 
my friends. I did not tell my friends I had been diagnosed with asthma. 
I did not keep my asthma well-controlled. Once, I was admitted in a hospital to 
treat my uncontrolled asthma. This time, I had not only nurses but also a nursing 
student to take care of me. The nursing student was very enthusiastic. She 
accompanied me when I received my inhalation treatment .She told me how to use 
my inhaler correctly and explained what asthma was and the aims of treatment. In 
particular, she used an cartoon album to explain asthma, this was interesting and 
attracted my attention. I found that I had not been manipulating the inhaler correctly, 
so the asthma medication did not have an effect on my respiratory tract. I learned the 
basics of asthma treatment and understood the triggers of asthma. I also needed to 
carry relief asthma medication with me all the time. Mama helped me clean my room 
with a vacuum cleaner and removed the dust. 
I followed the doctors’ advice to take care of my asthma. For instance, I did 
exercises, such as jogging, to enhance my lung function when my asthma was well-
controlled. I cannot eat food that causes allergic reactions, like taro, seafood, and 
protein. Moreover, ice or cold drinks cause more serious reactions for my respiratory 
tract when my asthma is uncontrolled. It is very important that you do not panic 
when you have an asthma attack. You need to keep calm and check your asthma 
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symptoms, then use relief asthma medicine. If you are anxious, you will find it more 
difficult to breathe 
I rarely have asthma attacks now. Occasionally, I have symptoms of asthma when the 
weather is varied. I keep away from the cold air and triggers of asthma. I still have 
the relief asthma medicine to control an asthma exacerbation. I do exercise for 15 -30 
minutes every day and eat healthy food. Moreover, I regularly visit my doctor to 
control my asthma.  
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Case study 4 
 
I am a junior high school student. I was born premature, which was a risk for 
being diagnosed with asthma. During my childhood, I did not understand what 
asthma was. I found that if I had a cold, I would have a serious cough and wheeze 
and this resulted in not being able to speak. Sometimes a persistent serious cough 
resulted in vomiting. The symptoms were gradually obvious when I grew up. In fact, 
these symptoms implied I had asthma. In order to control my asthma symptoms, I 
had two kinds of asthma medicine: the control asthma medication and relief asthma 
medication. 
I remember that I once had the worst asthma attack because I forgot to carry 
my relief inhaler. I remember that the temperature was varied and had higher 
humidity. I played badminton in physical education. I hardly ever played. When I 
finished the contest, I suddenly felt short of breath; I could not deal with it. My 
asthma symptoms got worse. Unfortunately, I did not have the relief asthma 
medicine with me. I asked my classmates to send me to the health centre of the 
school. The school nurse put the oxygen mask on my face, and called 119. I thought I 
was going to be killed by asthma this time; however, I survived. I stayed in the 
hospital for four days. The physician told me how to deal with an asthma attack, and 
a nurse gave me asthmatic information. I learned how to avoid an exercise induced 
asthma attack, such as warming up my body before doing exercise, or using the relief 
asthma medicine before exercise. In addition, I always carry my bronchodilator. If I 
have symptoms of asthma, I am not allowed to do exercise  
Now, I enjoy my student life and I am happy, although I have been diagnosed 
with asthma. My life is similar to my friends. I make new friends and participate in 
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school activities. I pay attention to my asthma symptoms. If I feel symptoms of 
asthma, I take a rest and stay away from triggers of asthma or use the relief medicine 
before asthma exacerbation.   
Now, I only have the relief asthma medicine for asthma exacerbation. It is important 
to learn how to live with asthma by adhering to the following: 
Avoid exposure to asthma triggers;  
Manipulate inhaler appropriately,  
Visit clinical physician regularly; 
Record and monitor symptoms of asthma /or peak expiratory flow rate
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C-2.1 The asthma self-management 
booklet for junior high school student 
(Chinese version)  
 
 250 Appendices 
Contents 
前言 ................................................................................... 
戰勝氣喘五個方法 ........................................................... 
氣喘自我照顧 ................................................................... 
目標設定 ........................................................................... 
達到氣喘完全控制的方法…………………………………… 
完全控制氣喘症狀時………………………………………….. 
如何使用尖峰呼氣流速器…………………………………… 
氣喘計畫活動 ................................................................... 
氣喘惡化處理 ................................................................... 
藥物: 定量噴藥吸入步驟 ................................................. 
乾粉吸入劑使用步驟………………………………………  
我的氣喘生活 ................................................................... 
氣喘經驗分享 ................................................................... 
…………………………………………………… 
………………………………………………………..  
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前言  
 氣喘可能改變了你的生活及造成生活的不方
便。 在這一本小冊子中，我們要介紹你認識
許多和你有同樣診斷、相仿年齡及同性別的
同學給你認識。他們將分享他們的氣喘大戰
計畫及成功秘訣。 
                                      
改變你的生活習慣
可能有些困難，但是在這一本小冊子中你會
發現:服用氣喘藥物、避免過敏原、和監測你
的氣喘症狀是很重要的。之後你會變的很有
把握如何控制你的氣喘不會發作。 
  
我做的到 
你也可以 
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現在， 這本小冊子將成為氣喘作戰的的導遊，
他幫助你了解氣喘健康照顧系統:醫師 ，護士
及你自己在氣喘作戰中角色。然後你將會徹
底打敗氣喘，贏的最後勝利。  
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戰勝氣喘五個方法 
氣喘可以被控制的，如果我: 
 
  
設定目標 
氣喘計畫 
避免過敏原 
自我監測氣喘
症狀 
正確操作氣喘
用藥吸入法 
"做好氣喘控制將幫助
你現在及未來” 
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氣喘自我照顧 
目標設定 
 
目標設定主要 幫助你的氣喘維持在對你的呼
吸道及肺臟最小傷害。所以 我的氣喘控制目
標: 
 1.白天及晚上不會出現氣喘症狀,我可以一
覺到天 亮。 
 2. 可以達到最好的吐氣量。 
3 我可以選擇自己喜愛的活動。 
4. 我不會因氣喘症狀而造成我上課缺席. 
 5. 使用氣喘藥物控制我的氣喘症狀. 
6. 滿意我的氣喘照顧 
7   
8.                                          
9.             
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達到氣喘完全控制的方法 
 
1. 我將依照氣喘計畫活動及使用氣喘控制
藥物. 
2. 我的氣喘症狀變嚴重時 我將使用我的急
救氣喘藥. 
 
 3. 
 
 4. 
 
 5. 
 
 6. 
 
 7. 
 
 8. 
 
 9.                                                   
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完全控制氣喘症狀時 
 在白天，氣喘症狀出現將少於 2 次一個禮
拜。 
因為氣喘症狀而夜間醒來次數 一個月內將
少於 2 次。 
 緩解藥物:氣喘擴張劑使用將少於 2 次一個
禮拜。 
尖峰呼氣流術數字將高於我的最好值的 80 
百分比。. 
氣喘控制分數將高於 20。 
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氣喘完全控制很
簡單， 
避免過敏原 
監測氣喘症狀 
規律使用藥物 
避免過敏原 
監測氣喘症狀  
規律使用藥物及門診
追蹤 
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如何使用尖峰呼氣流速器 
1. 直立 
2. 指示器歸零. 
3. 手指端固定尖峰流速器兩旁 
4. 先深吸氣 
5. 尖峰呼氣流速計放入嘴中並緊緊含住 (舌頭
不要擋住吐氣端) 
6. 用力且深的吐氣 
7. 重複三次以上動作， 並記錄最好一次 
8. 通常一天測量 2 次，且用藥前使用 
  
深呼吸 
快速用力吐氣 
紀錄 
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氣喘計畫活動 
 
 
 
 
 
 
 
我感覺很好， 
沒有氣喘症狀出現 
 
 
 
預防氣喘症狀仍持續每天
使用 
長效的氣喘控制藥物 
運動前，先吸入 _______藥物______下 
避免接觸使我氣喘變嚴重的事物，譬
如: ______ 
我感覺到氣喘症狀出
現: 
喘鳴; 
胸部很緊; 
咳嗽; 
呼吸急促 
因為氣喘症狀晚上醒
來; 
困難做每天可以做的活
動 
警告!! 我應該持續每天使用我的
長效 的氣喘控制藥物及服用: 
 藥物______; 
一小時內，我持續感覺到氣喘症狀造成
身體不舒服,或我的尖峰呼氣流速能無法
回到綠燈區。然後我應該: 
 增加____________;  
 加 _______________; 
 打電話 ______  
我覺得非常糟糕 
我的尖峰流速值在紅燈
區 
還包括下列幾種症狀 
逐漸的呼吸困難 
無法睡覺或做一般可 
   以進行活動。 
警訊!!!!! 求助!!! 
 使用藥物_________直到有人幫忙 
 使用劑量 (下)_________________ 
 打電話
________________________ 
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氣喘惡化處理 
 
 
 
 
 
 
 
 
 
 
 
氣喘嚴重度評估 
1. 如果有以下情形，除了先初步處理之外，須立即送醫院求治需要 
之前因為氣喘惡化住在加護病房病使用呼吸器治療 
過去一年，因為氣喘發作  而住院超過 2 次以上 
過去一年，因為 氣喘有三次以上急診求治經驗  
 氣喘嚴重惡化       過去一個月，因為氣喘而住院或急診求治 
每個月使用超過兩次的含有短效支氣管藥物 
2. 氣喘症狀或徵象呈現非常嚴重氣喘。3. 尖峰呼氣流速值在個人最好值的 50-79%. 
4.如果尖峰呼氣流速值低於 50% 需要立即送醫院。 
初步用藥 
使用 氣管擴張劑: 每 20 分鐘使用一次，每次 1-2 下(依你醫師給你的氣喘治療
計畫進行) 
有效的反應 
沒有喘鳴音及呼吸困難 
尖峰呼氣流速大於個人 80% 
建議與醫療聯絡後續 的處  
    置 
可能仍需要使用 短效支氣 
管擴張劑， 每 3-4 小時持
續 1-2 天 
可以考慮增加一個短效的  
     口服類固醇  
無完全有效反應 
 持續有喘鳴音及呼吸 
    困難 
尖峰呼氣流速介於 60- 
79 % 
加口服類固醇 
持續使用短效支氣管擴  
    張劑 
今天一定要醫院求治進  
一步處置 
不良反應 
明顯喘鳴音及呼吸困難 
尖峰呼氣流速低於 60% 
加口服類固醇 
持續使用短效支氣管擴張 
    劑 
如果對初步處置沒有反應 
     或症狀仍很 嚴重,立即 
     打 119 送急診 
 262 Appendices 
藥物: 定量噴藥吸入步驟 
   
     
 
  
1. 打開蓋子  
2 上下搖藥罐 
3.藥罐插入輔助艙 
4.正常呼吸 
5.將所有空氣吐出後，將藥物的
吸嘴端放入嘴內  (上下牙齒間)，
嘴唇含緊吸嘴。下巴微抬高。 
 或 吸嘴端放在離嘴 3-5 公分 
6.壓下藥物，慢慢深
的吸氣至少 6-10 下  
7.暫停呼吸    
5-10 秒
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乾粉吸入劑使用步驟 
鬆緊蓋子並打開                        
       
          
  
      
2. 一隻手直立握住藥
罐,另一隻手握底盤旋
轉底盤向右又再轉
回，會聽到”搭” 一聲 
4.5 吸嘴端放入嘴巴內 
 快速且深的吸飽氣。 
 5.後從嘴巴移走藥罐然後
閉氣 10 秒， 後吐氣。 
6. 
如果需要多
次藥物使用
從複步驟 1-
3。 
7. 
蓋上套
子 
8 
3. 吐氣 
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 5.移開藥物並閉氣 10 秒 
 
1.打開: 一手拿著胖胖
魚，另一手將拇指置
於拇指把手處，將之
推到盡頭。 
2.吸嘴向著自己,推
開釋藥扳機直到聽
到一聲“喀”，你的吸
入器便可使用 
3. 吸氣: 先完全吐氣 
4. 吸嘴放在唇間 ，以深且穩定吸
氣直到飽為止。 
6.關閉: 將您的拇指
至於拇指 把手處，往
自己方向推至盡頭，
即可關閉吸入。 
http://www.flovent.com/use/flovent-diskus.html http://www.tmuh.org.tw/tmuh_web/Pharmacy/pdf/138.pdf: 
http://en.diagnosispro.com/drug_information-for/serevent-diskus-salmeterol-xinafoate-inhalation-powder-for-oral-only-
smithkline-beecham/5834-449198.html  
 
click 
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寫下及確認造成你氣喘惡化的事情 
(如果沒有就不用寫)) 
房間內有人吸菸 / 
使用一次氣喘緩解
藥  
      
寫下及確認造成你氣喘惡化的事情 
(如果沒有就不用寫)) 
       
日期       
測量測你的呼氣流速
量(請在使用藥物前測
量)  
 
  
 白天 
 晚上 
100%        
90%                     
80%                       
70%        
60%        
50%   
     
寫下你每一次服用藥
物的名子  
1.吸入類固醇        
2.其他控制藥 pulmicort       
3.短效氣管擴張劑 Fentrol/1puff       
4.口服類固醇        
氣喘症狀 喘鳴 1       
活動 0       
睡覺 0       
咳嗽 1       
 總分 2       
喘鳴                0= 沒有 1 = 偶而 2=常常  3=很嚴重 
活動                0=可以參與平常活動 1=可以跑短距離 2=只能走路 3=不能上課，或只能留在教室休息 
睡覺                0=很好，沒有咳嗽及喘鳴 1=輕微咳嗽或喘鳴 2=因為喘或咳嗽醒來 2-3 次 3=整晚不能睡覺 
咳嗽                0=沒有 1=.偶偶 2 =常常 3= 持續 
氣喘日記 
例如 
example 氣喘日記 氣喘日記像你每天所寫日記，你的日記寫有關你每天所發生有趣或你覺得很重要
的事情。一樣的， 氣喘日記寫下:和你氣喘有有關係或發生很重要的事情。他的好
處幫你檢查你的氣喘控制如何 
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我的氣喘生活 
 
我控制氣喘，不是氣喘操弄我 
我很有把握做我想做的事情，不會因氣喘而妨礙
我的活動 
 
1:剛開始的時候，主角氣喘控制不好的症狀
有哪些? 
 
 
 
2: 氣喘個案做哪些事情來改變他的氣喘症狀? 
所以他可以!!你也   可以!! 
 
 
 
 
3: 我不能完全控制氣喘的主要問題是? 
 
 
 
 
4: 做哪些事情或哪些人可以幫助我氣喘控制
良好? 
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NOTES 
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CASE 1 
我今年十二歲，在大班六歲的時候，因為反覆的感冒
和咳嗽，被醫生診斷出來有氣喘。剛開始，每天早上
睡醒和晚上睡覺都會咳嗽，有時會咳一兩個小時，甚
至把晚餐吃的東西都吐光，才能睡著，不論任何運動
我也都會感覺到喘，吃飽了也會。也因為這樣，有許
多運動都不能做，但大家都說這是為了我好，可我始
終無法理解，因此，氣喘改變了我的生活作息。 
不過既然得到了，我也是無能為力，被限制住很多事，
像是不能吃冰，感覺好煩，所以我困擾好久。在生病
的期間，我的家人給了我非常多的鼓勵，如果我犯下
不應該做的事，他們會不辭辛勞地提醒我，而我也因
為看到了他們對我的愛和煩惱，所以願意放棄很多我
熱愛的事，例如打躲避球、跑步和打籃球，我也放棄
吃很多好吃的東西，例如冰淇淋、鹽酥雞、巧克力等
等。既然已經有病了，怎麼可能逃的過發病呢？氣喘
發作了就得住院，雖然從入院就要一直打針到出院，
不過那裡的護士阿姨都很和藹，而且，她們也都會陪
我玩，那裡還有電視，還有媽媽會買我喜歡的東西給
我吃，所以，一直到現在我都還很懷念，每次想到都
還會笑，不過，要是氣喘可以好，我就可以吃冰了。
所以我願意和爸爸和媽媽去運動，打球、騎腳踏車、
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爬山。我每天早晚會吹氣(尖峰呼氣流速器)，差不多
可以吹在 260-320 之間，如果有感冒除了吃藥，醫生
伯伯還會要我吸胖胖魚，我也會聽醫生伯伯的話吸藥。
我的書包都會帶著支氣管擴張劑，但在學校都沒有用
過，如果感覺有感冒、咳嗽或是胸悶悶的、呼吸不舒
服、喘不過氣的時候也會跟爸爸媽媽說，看看他們要
不要帶我去看病。大部分爸爸會用摩特車載我去上學，
他都會要我帶口罩，一方面比較不冷，一方面可以避
免髒空氣，不然吸到太冷或太髒的空氣也會一直咳嗽。
然後爸爸媽媽也會叮嚀我不要和感冒或是咳嗽的同學
在一起，怕我被他們傳染到感冒，因為我不能打預防
針，如果感冒的話會很嚴重，所以有同學感冒的話，
我也會戴口罩。現在，我感覺氣喘的情況比以前好多
了，感冒的時候比較會感覺呼吸不舒服，胸悶悶的、
吸不到氣，有時候運動之後也會有這種感覺，平均一
年大概有三、四次吧。我知道不舒服的時候要先休息，
不要再去運動，如果還是不舒服就要先吸支氣管擴張
劑，再不舒服就要去看醫生，所以我現在不會很害怕
氣喘發作。              
我當然希望我的氣喘能如我所願的快點好，所以我要
努力照顧好自己的身體，不讓爸爸媽媽擔心我。有效
照顧身體的方法就是不要去吃冰、多運動、預防感冒、
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減肥，因為媽媽說太胖會容易有氣喘，所以我也要控
制體重。 
                            
 
  
氣喘控制
你最棒 
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CASE 2 
我是一個 15 歲的國三生，從出生以來，我就被告知
我的氣管比一般正常人還要來的細，並被警告有疑似
氣喘的症狀。在小學二年級的那年冬天，因為患了感
冒引起了支氣管炎，醫生慎重的告訴我的父母，我是
ㄧ個天生的氣喘兒；沒錯，「氣喘」正式向我打了第
一次的招呼。 
  我的氣管，會在我每一次感冒的時候一直收縮。當
時我的年紀還小，不曉得氣喘的嚴重性，但是，隨著
時間的流逝，我漸漸長大，在這當中，我慢慢發現，
只要是有呼吸道方面的疾病，就很容易引發我的氣喘，
時常不自覺得就喘了起來，咳嗽也總是不像一個正常
孩子咳個幾聲就沒事了，不僅是越咳越厲害，我還必
需承受咳完之後將近 10 多秒的喘鳴，才能逐漸平息
下來；這 10 秒期間，我沒辦法正常的把話說出來，
當然也不能好好回應其他人說的話；有的時候喘鳴過
大，便引來了更嚴重的症狀，「嘔吐」會不時的來向
我敲門，直到我吐出來後，才願意放過我。為了防止
這種情形邁向更糟糕的發展，爸爸媽媽從醫生那裡得
知「輔舒酮（FLIXOTIDE）吸入型類固醇」能夠使我
的氣管比較不敏感，也比較不易發病，從小學開始，
每天晚上噴一次，以便控制住氣管的擴張，屬於保養
 274 Appendices 
型的噴劑；以及「備勞喘（BEROTEC）短效型支氣
管擴張劑」，強迫氣管擴張，在氣喘發作時用藥，屬
於緊急型的噴劑；藉著這兩種噴劑支撐著我的氣管，
也算是有效的抑制住了我的氣喘。              
 
  還記得，國一的時候，當時因為感冒，在加上又是
冬末春初的季節，溫差變化很大，上體育課時又打了
一場激烈的羽球，結果體育課一結束，忽然就呼吸急
促，臉色脹紅，爆發了我有生以來最嚴重的氣喘發病，
偏偏剛好那天，我忘記將備勞喘帶在身上，被送到保
健室後，護士急忙的幫我戴上了氧氣罩，並打了 119
叫救護車，班導師和生教組長也匆匆趕來，被送上救
護車的我，腦袋一片空白，有那麼一剎那，我心裡浮
現了”死亡”兩個字，幸好最後即時被送進了醫院，我
才從鬼門關被帶了回來。在發病當天，醫生幫我打了
一劑類固醇。醫生告訴我如果發作時要如何處理, 護
士阿姨給我氣喘資料資料並告訴我注意事項。 我又從
新學習如何照顧我的身體.譬如上體育課前 20 分鐘前
要先噴一次備勞喘；天氣冷的時候要帶著口罩，並且
注意身體上的保暖。一定要每天將備勞喘帶在身上。
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如果患得嚴重的感冒，不可以參與過於激烈的活動。               
 
  雖然帶病於身上，我仍然對這世界樂在其中；我過
著和一般人一樣的生活，我享受著和一般人一樣的快
樂，並不會因為氣喘而因此受到大家的排斥。我可以
正常的交朋友、交男朋友，可以正常的在課堂上學習，
可以正常的參與任何活動，只要注意我的身體狀況沒
有任何氣喘發病前的徵兆，做任何事都不會被氣喘所
束縛；我有父母的溫暖和呵護，有朋友的關心與扶持，
大家擁有的我並沒有缺少任何一項；問我會感到無助、
辛苦、寂寞或是徬徨嗎?「不會!一點都不會!」我可以
很肯定的這麼回答你，我很快樂，我很幸福，我很高
興我能像一個正常人被這個世界接受，我有能與大家
一同歡笑的福氣，不僅如此，我還能與大家一同感受
著喜怒哀樂；我快樂、我開心、我痛苦、我難過，沒
有一種感覺會因為我的氣喘而意識不到，即使患有氣
喘，我也可以擁有生存最基本的人性，這是最令我感
到最高興的一件事了。 
  現在的我身體狀況沒有以前那麼差，我吃多、我睡
多，可以靠我身體的免意力去支撐，目前我已經停掉
了輔舒酮的保養，但是我還是隨身攜帶了備勞喘，以
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備不時之需。「殘缺的月不也是風景，不尤人不怨天，
不也是幸運，匆匆光陰，從來不會停，人生的旅行，
只能向前進，就算滿地的泥濘，就算滿天的烏雲，我
在深夜等待黎明，我對生命不灰心，任憑再狂的風吹，
任憑再大的雨淋，我相信總會放晴，我對生命不灰
心。」這是ㄧ段歌詞，我想送給其他患有氣喘的朋友。
氣喘又如何?不就只是把當作對自身身體保養的提醒
嗎?還是一樣能夠毫無拘束的做著自己喜歡的事情。
從出生以來，你的時間就一直持續在走，並沒有為了
任何事情而停下來，我也一樣，就算氣喘對我來說單
單只是ㄧ個負擔，但它同時也是個離不開我的存在；
我一直在長大，氣喘卻也無怨無悔的陪著我長大。或
許你會想，如果有那麼一天，氣喘從我的身上消失，
是不是就會有什麼改變了呢?我認為，氣喘就像是與
身俱來的特質，它是無法抹除的，你要學著如何與它
和平共存，接受它接受它作為你的生命共同體，一直
伴著你們，直到永遠。  
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CASE 3 
我目前 16歲，而我一出生就有氣喘。所以經
常呼吸困難和嚴重的咳嗽，在保溫箱住一陣
子被抱回家後。身邊都得跟著一台氧氣機，
所以每次洗澡時媽媽都是洗戰鬥澡，要不一
不小心就回去了!!而無時無刻都得注意我的
呼吸狀況以及氧氣機是否正常的提供氧氣。
一有不對就得馬上噴藥和打電話，也因如此，
媽媽向公司請了長假!大約 7、8個月時，因
為工作的地方需要媽媽回去幫忙，所以爸爸
和媽媽開始為我找保母! 有許多保母一聽到
我要帶著氧氣機又要噴藥馬上就拒絕!  我記
得小時候很容易感冒也不喜歡跑跳。因為氣
喘，我曾經沒到校上課連續 10天。我記得回
到學校之後與同學互動生疏， 且感覺不喜歡
到學校。我沒有告訴同學我有氣喘。但是，
這一切開始改變。我因為氣喘在次住院，住
院中有 1位實習生照顧我，她很熱心且治療
時間都會來陪我。當我在用吸藥時候，他會
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告訴我正確的方法。而且他使用畫冊本子告
訴我”甚麼是氣喘”。我發現我的哮喘發作的
主要原因之一是:我沒有被正確使用藥物吸入
器，所以哮喘藥物不會到達我的肺，另外如
果我不使用抗發炎藥物，肺部的發炎引發我
的哮喘“。我開始了解更多關於哮喘的基本知
識、原因、症狀、過敏源和藥物。我也用峰
值流量計測量我的肺臟功能，攜式噴霧器放
在我書包。媽媽使用過濾器的真空吸塵器，
以幫助清除灰塵。 
而我自己本身在課餘時間也得做一些肺活量
訓練，例如慢跑之類的!在飲食方面也不能吃
太刺激或會引發過敏的食物!!因為我本身也
是為過敏兒!像芋頭、海鮮、蛋白和太冷的食
物之類的!最重要的是發作時絕對不能過度緊
張或驚慌， 一定要先調整好呼吸和情緒並進
行處理!因為過度緊張反而更會讓自己喘不過
氣!! 
目前氣喘發作的次數可算是幾乎沒發作，不
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過變天時還是偶爾會發作!所以變天時要注意
保暖和戴口罩!現在是靠吃藥和噴藥來控制氣
喘，但除了靠藥物以外，我自己也得做一些
事來減少發作次數。像是平時運動 15分鐘也
好!增加一些肺活量!在飲食方面盡量攝取的
營養些也嘗試吃些不常吃的食物讓身體多些
免疫力! 而目前也有定期回診追蹤 
 
 
  
   
!  
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Case 4 為何我喘個不停??????? 
       嗨,大家好,我目前是八年級生,十四歲,表面上看起
來都很正常,但事實上並非如此,有件事情一直困擾著
我，使我的健康受到了影?，那就是－－氣喘！ 
       我自小體弱多病，罹患馬凡氏症、妥瑞氏症．．．
等病，而其中就有一項就是氣喘。當我七歲時有一次
得到一個感冒，一開始我的父母帶我去看小診所，但
吃了一個星期的藥還是不見改善，我一直有吸不到空
氣，很喘的感覺，當時真的是十分難過。後來經轉診
到大醫院，醫生詳細檢查後才發現我有氣喘，大家都
十分的擔心，於是醫生就開支氣管擴張劑讓我吸，因
為我太小，所以還發個面罩讓我罩在臉上吸藥。這種
藥吸進去時有股苦味，吸下去之後呼吸才比較順暢些。
我在秋冬季節之氣喘好像變得不穩定，氣喘的症狀時
常出現。經過醫生的評估後我需吸保養用的類固醇，
它長得圓圓胖胖的好像蝸牛殼！醫生有告訴我: 氣喘
控制不好的時候不要做太激烈的運動，以及不能吃喝
冰涼的東西，避免感冒及塵螨接觸。我有特別注意這
些事項。醫生還交待我要適度的做有氧運動，像在夏
天可以用游泳來增加肺活量，不但可以有全身運動的
效果，而且還可以在盛夏時期消消暑氣。至於在冬天
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則可以用快步走來運動。在這樣運動及服藥的調養下，
病情就漸漸好轉起來。 
很多人以為既然我有著這麼虛弱的身體，心情應該是
很憂鬱，人生是黑白的吧！其實不然，相反的我活得
很快樂、充實，因為我有樂觀的人生觀，我用正向去
看待事物。我雖然有氣喘，但我卻也可以透過這個機
會去了解到許多相關的醫學常識，還有一些養生的方
法，這不是因禍得福嗎？而且經過調養過後，現在我
也可以從事一些比較激烈的運動，例如打籃球及賽跑
等運動。 
我認為氣喘是一種讓人很不方便的病，而且一不注意
還有可能因為它而喪命，但是只要配合醫生，及平時
多注意保養，它同時也是可以被控制的病。我想告訴
其它和我一樣有這種病的朋友，『病，讓它生在身上，
不要生在心上』用積極的人生觀面對氣喘，一切將會
變得不一樣喔！
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C-2.2 The asthma self-management 
booklet for senior high school student 
(Chinese version):  
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前言 
 氣喘可能改變了你的生活及造成生活的不方
便。 在這一本小冊子中，我們要介紹你認識
許多和你有同樣診斷、相仿年齡及同性別的
同學給你認識。他們將分享他們的氣喘大戰
計畫及成功秘訣。 
         
 
                           改變你的生活習慣可能有些
困難，但是在這一本小冊子中你會發現:服用
氣喘藥物、避免過敏原、和監測你的氣喘症
狀是很重要的。之後你會變的很有把握如何
控制你的氣喘不會發作。現在，這本小冊子
我做的到 
你也可以 
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將成為氣喘作戰的的導遊，他幫助你了解氣
喘健康照顧系統:醫師，護士及你自己在氣喘
作戰中角色。然後你將會徹底打敗氣喘，贏
的最後勝利 
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戰勝氣喘五個方法 
氣喘可以被控制的，如果我: 
 
 
   
設定目標 
氣喘計畫 
避免過敏原 
自我監測氣喘
症狀 
正確操作氣喘
用藥吸入法 
"做好氣喘控制
將幫助你現在及
未來” 
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氣喘自我照顧方法
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目標設定 
 
 
目標設定主要 幫助你的氣喘維持在對你的呼
吸道及肺最小傷害。所以 我的氣喘控制目標: 
 1.白天及晚上不會出現氣喘症狀,我可以一
覺到天 亮。 
 2. 可以達到最好的吐氣量。 
3 我可以選擇自己喜愛的活動。 
4. 我不會因氣喘症狀而造成我上課缺席. 
 5. 使用氣喘藥物控制我的氣喘症狀. 
6. 滿意我的氣喘照顧 
7   
8.                                          
9.              
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達到氣喘完全控制的方法 
 
1. 我將依照氣喘計畫活動及使用氣喘控制藥物. 
 
2. 我的氣喘症狀變嚴重時 我將使用我的急
救氣喘藥. 
 
 3. 
 
 4. 
 
 5. 
 
 6. 
 
 7. 
 
 8. 
 
 9.  
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完全控制氣喘症狀時 
 在白天，氣喘症狀出現將少於 2 次一個禮
拜。 
因為氣喘症狀而夜間醒來次數 一個月內將
少於 2 次。 
 緩解藥物:氣喘擴張劑使用將少於 2 次一個
禮拜。 
尖峰呼氣流術數字將高於我的最好值的 80 
百分比。. 
氣喘控制分數將高於 20。 
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氣
喘
完
全
控
制 
避免過敏原 
規律使用氣喘藥
物及門診追蹤 
監測氣喘症
狀  
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如何使用尖峰呼氣流速器 
1. 直立。  
2. 指示器歸零.。 
 3. 手指端固定尖峰流速器兩旁。.  
 4. 先深吸氣。  
 5. 尖峰呼氣流速計放入嘴中並緊緊含住 (舌頭不要擋
住吐氣端。) 
 6. 用力且深的吐氣。  
 7. 重複三次以上動作， 並記錄最好一次。  
 8. 通常一天測量 2 次，且用藥前使用。 
                   
          
深呼吸 快速且深吐氣 
紀錄 
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氣喘計畫活動 
 
 
 
 
 
 
 
 
 
 
 
 
 
我感覺很好， 
沒有氣喘症狀出現 
氣喘控制在綠燈(呼吸流速大於 80%) 
預防氣喘症狀仍
持續每天使用 
長效的氣喘控制藥物 
運動前，先吸入 _______  藥物
____________下 
避免接觸使我氣喘變嚴重的事
物，譬如: ______ 
我感覺到氣喘症狀出現: 
喘鳴，胸部很緊 
咳嗽， 呼吸急促， 
因為氣喘症狀晚上醒來 
有困難做每天可以進行活動 
警告!! 我應該持續每天使用
我的長效的氣喘控制藥物及服用: 
 藥物________。一小時內，我持
續感覺到氣喘症狀造成身體不舒服,
或我的尖峰呼氣流速能無法回到綠
燈區 。然後我應該增加______， 接
著  加_________ ，如能沒改善，
打電話。 
我覺得非常糟糕 
我的尖峰流速值在紅燈區 
還包括下列幾種症狀 
•逐漸的呼吸困難 
•無法睡覺或從事一般可以進行 
   活動。 
氣喘控制在黃燈(呼吸流速
介於 60-80%) 
氣喘控制在紅燈(呼吸流速小於
60%) 
警訊!!!!! 求助!!! 
 使用藥物______________直到
有人幫忙 
 使用劑量 
(下)_______________________ 
 打電話
____________________________ 
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氣喘惡化處理 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
氣喘嚴重度評估  
1. 如果有以下情形，除了先初步處理之外，須立即送醫院求治需要 
   之前因為氣喘惡化住在加護病房病使用呼吸器治療     
   過去一年，因為氣喘發作  而住院超過 2 次以上            
   過去一年，因為 氣喘有三次以上急診求治經驗     氣喘嚴重惡化               
    過去一個月，因為氣喘而住院或急診求治    
   每個月使用超過兩次的含有短效支氣管藥物                             
2. 氣喘症狀或徵象呈現非常嚴重氣喘  
3. 尖峰呼氣流速值在個人最好值的 50-79% 。.  
 4.如果尖峰呼氣流速值低於 50% 需要立即送醫院. 
 
初步用藥 
使用 氣管擴張劑: 每 20 分鐘使用一次，每次 1-2 下(依你醫師給你的氣
喘治療計畫進行) 
有效的反應 
沒有喘鳴音及呼吸困難 
尖峰呼氣流速大於個人        
     80% 
 建議與醫療聯絡後續 
      的處 置 
可能仍需要使用 短效 
    支氣管擴張劑， 每 3-4  
    小時 持續 1-2 天 
可以考慮增加一個短 
         效的 口服類固醇  
 
無完全有效反應 
 持續有喘鳴音及呼
吸困難 
尖峰呼氣流速介於   
於 60-79 % 
加口服類固醇 
 持續使用短效支氣 
     管擴 張劑 
 今天一定要醫院求 
     治 進 一步處置 
不良反應 
 明顯喘鳴音及呼吸 
       困難 
尖峰呼氣流速低於 60% 
加口服類固醇 
 持續使用短效支氣 
     管擴 張劑 
 如果對初步處置沒有反 
     應 或症狀仍很嚴重 
立即打 119 送急診 
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藥物: 定量噴藥吸入步驟 
        
         
 
  
                   
 
1. 打開蓋子  
http://www.ihacares.com/index.cfm/HealthAdvisors/MedicationAdvisor/cr
s-ma-art.mdi.aerochamber 
3.藥罐插入輔助艙 
5.將所有空氣吐出後，將藥
物的吸嘴端放入嘴內  (上下牙
齒間)，嘴唇含緊吸嘴及下巴
微調高。或將吸端離嘴 3-5 公
分 
4.正常呼吸 
6.壓下藥物，慢慢深的
吸氣至少 6-10 下  
7.暫停呼
吸 5-10 秒 
2 上下搖藥罐 
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乾粉吸入劑使用步驟 
                
          
                    
   
  
  
1. 鬆緊蓋子並
打開 
2. 一隻手直立握住藥
罐另一隻手握底盤旋
轉底盤向右又再轉
回，會聽到”搭” 一聲 
4.吸嘴端放入嘴巴內 快速且
深的吸飽氣。 5.後從嘴巴移
走藥罐然後閉氣 10 秒， 後
吐氣。 
6. 
如果需要
多次藥物
使用從複
步驟 
1-3。 
7. 
蓋上
套子 
9.如果需要再使用第二劑
量，隔 60 秒後，重複 2-8
步驟 
3. 吐氣
如果在視窗
中看見出現
紅色的標
誌，ˇ代表只
剩下 20 劑
量。紅色標
誌至降到視
窗的底部，
藥物已用光
了。  
8 
http://www.asthmameds.ca/turbuhaler.ph
p 
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1.打開: 一手拿
著胖胖魚，另一
手將拇指置於拇
指把手處，將之
推到盡頭。 
2.吸嘴向著自己,推
開釋藥扳機直到聽
到一聲“喀”，你
的吸入器便可使用 
3. 吸氣: 先完全吐氣 
4. 吸嘴放在唇間 ，以深且穩
定吸氣直到飽為止。 
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5.移開藥物並閉氣 10 秒 
6.關閉: 將您的拇指至於拇指 
把手處，往自己方向推至盡
頭，即可關閉吸入。 
http://www.flovent.com/use/flovent-diskus.html 
http://www.tmuh.org.tw/tmuh_web/Pharmacy/pdf/138.pdf: 
http://en.diagnosispro.com/drug_information-for/serevent-diskus-salmeterol-
xinafoate-inhalation-powder-for-oral-only-smithkline-beecham/5834-449198.html  
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寫下及確認造成你氣喘惡化的事情 
(如果沒有就不用寫) 
房間內有人吸菸 / 
使用一次氣喘緩解
藥  
       
 日期        
        
早、晚測量測你的
呼氣流速量 
(請在使用藥物前測
量)  
 
 --白天 
  ---晚上 
100%         
90%          
80%                     
70%                           
60%         
50%   
      
寫下你每一次服用
藥物的名子  
1.吸入類固醇         
2.其他控制藥 pulmicort        
3.短效氣管擴張劑 Fentrol/1puff        
4.口服類固醇         
氣喘症狀 喘鳴 1        
活動 0        
睡覺 0        
咳嗽 1        
 總分 2        
喘鳴                0= 沒有 1 = 偶而 2=常常  3=很嚴重 
活動                0=可以參與平常活動 1=可以跑短距離 2=只能走路 3=不能上課，或只能留在教室休息 
 
睡覺                0=很好，沒有咳嗽及喘鳴 1=輕微咳嗽或喘鳴 2=因為喘或咳嗽醒來 2-3次 3=整晚不能睡覺 
咳嗽                0=沒有 1=.偶偶 2 =常常 3= 持續 
氣喘日記像你每天所寫日記，你的日記寫有關你每天所發生有趣或你覺得很重
要的事情。一樣的， 氣喘日記寫下:和你氣喘有有關係或發生很重要的事情。他
的好處幫你檢查你的氣喘控制如何 
 
氣喘日記 
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我的氣喘生活 
 
個案說: 是我控制氣喘，不是氣喘操弄我 
我很有把握做我想做的事情，不會因氣喘而妨礙
我的活動 
 
Q1:剛開始的時候，主角氣喘控制不好的症狀
有哪些? 
 
 
Q2: 氣喘個案做哪些事情來改變他的氣喘症
狀? 所以他可以!!你也   可以!! 
 
 
Q3: 我不能完全控制氣喘的主要問題是? 
 
 
Q4: 做哪些事情或哪些人可以幫助我氣喘控
制良好? 
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我的年齡 18歲，於 11歲左右被診斷出患有氣喘，
可能是因為家庭遺傳(媽媽)、本身有過敏體質以
及環境潮濕所造成，國中時往往不知道要如何和
氣喘和平相處，印象深刻的是上體育課時老師總
會說氣喘的人避免激烈的運動，而我往往是那個
站在操場旁休息的特例。依稀記得每個冬天的夜
晚會很擔心氣喘發作、擔心氣喘發作後要到醫院
急診室報到，每次去急診室最有效的不外乎是噴
霧治療，但總要耗掉一整個夜晚才能離開醫院...
氣喘發作時最痛苦的莫過於氣喘而導致氣管收縮，
使我的呼氣被喘鳴所佔據，連說話都覺得喘..以
及那些在氣管裡耗費再多力氣也咳不出的痰液...
整個夜晚要坐著睡覺才會感覺好一些，因氣喘發
作大多是在半夜，所以導致隔天上課時往往很想
睡覺，且學習效率也很差。在國中時期的我其實
很害怕氣喘發作，因為那種喘不過氣及睡眠中斷
的感覺真的非常不好受。 
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直到後來上了五專，學習更多護理新知後比較知
道應付氣喘發作的方法，我個人經驗是覺得冬天
是氣喘極度容易發作的季節，所以保暖以及隨身
放支氣管擴張劑是最首要的，氣溫下探時會選擇
高領的衣服當睡衣以及在床上撲上電毯，因為常
常聽聞老一輩的人說脖子著涼比較容易氣喘，次
要則是房間定期整理、棉被及玩偶定時清洗及曝
曬，還有睡前會喝熱開水。藥物方面我認為正確
使用很重要，例如使用噴劑前要先看保存期限再
搖晃瓶身，噴時則注意兩次中間需間格 2-3分鐘
左右，最後則是要記得漱口!會約半年至一年會到
醫院回診讓醫生檢查以及更新支氣管擴張劑。 
五專後氣喘發作的頻率漸漸的變少了， 在這段過
程中最開心的就是知道如何減少發作的次數、學
會如何和氣喘和平相處。現在的狀況是氣喘還是
會發作，差不多由兩個禮拜發作一次減為現在一、
兩個月發作一次，當然還是會害怕發作，但不會
我戰勝氣
喘,你也會
和我一樣 
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向以前一樣手足無措，會噴支氣管擴張劑，若真
的無法使氣喘緩和就會趕快去醫院就診。現在想
分享給其他個案就是自己要熟悉自己的身體狀況
以及環境因素真的對氣喘影響很大，治癒的機會
不大所以也只能減少發作的次數了，像是離開自
己家附近的地方就要特別注意，有些地方的早晚
溫差很大或者是棉絮特別多的地方 
 
 
 
  
YOU CAN DO IT JUST PUT YOU THE BEST 
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我目前 16歲，而我一出生就有氣喘。所以經
常呼吸困難和嚴重的咳嗽，在保溫箱住一陣
子被抱回家後。身邊都得跟著一台氧氣機，
所以每次洗澡時媽媽都是洗戰鬥澡，要不一
不小心就回去了!!而無時無刻都得注意我的
呼吸狀況以及氧氣機是否正常的提供氧氣。
一有不對就得馬上噴藥和打電話，也因如此，
媽媽向公司請了長假!大約 7、8個月時，因
為工作的地方需要媽媽回去幫忙，所以爸爸
和媽媽開始為我找保母! 有許多保母一聽到我
要帶著氧氣機又要噴藥馬上就拒絕!  我記得
小時候很容易感冒也不喜歡跑跳。因為氣喘，
我曾經沒到校上課連續 10天。我記得回到學
校之後與同學互動生疏， 且感覺不喜歡到學
校。我沒有告訴同學我有氣喘。但是，這一
切開始改變。我因為氣喘在次住院，住院中
有 1位實習生照顧我，她很熱心且治療時間
都會來陪我。當我在用吸藥時候，他會告訴
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我正確的方法。而且他使用畫冊本子告訴我”
甚麼是氣喘”。我發現我的哮喘發作的主要原
因之一是:我沒有被正確使用藥物吸入器，所
以哮喘藥物不會到達我的肺，另外如果我不
使用抗發炎藥物，肺部的發炎引發我的哮喘“。
我開始了解更多關於哮喘的基本知識、原因、
症狀、過敏源和藥物。我也用峰值流量計測
量我的肺臟功能，攜式噴霧器放在我書包。
媽媽使用過濾器的真空吸塵器，以幫助清除
灰塵。 
而我自己本身在課餘時間也得做一些肺活量
訓練，例如慢跑之類的!在飲食方面也不能吃
太刺激或會引發過敏的食物!!因為我本身也
是為過敏兒!像芋頭、海鮮、蛋白和太冷的食
物之類的!最重要的是發作時絕對不能過度緊
張或驚慌， 一定要先調整好呼吸和情緒並進
行處理!因為過度緊張反而更會讓自己喘不過
氣!! 
目前氣喘發作的次數可算是幾乎沒發作，不
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過變天時還是偶爾會發作!所以變天時要注意
保暖和戴口罩!現在是靠吃藥和噴藥來控制氣
喘，但除了靠藥物以外，我自己也得做一些
事來減少發作次數。像是平時運動 15分鐘也
好!增加一些肺活量!在飲食方面盡量攝取的
營養些也嘗試吃些不常吃的食物讓身體多些
免疫力! 而目前也有定期回診追蹤 
 
                     
 
